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COST    OF    MIXING.    LOWEST. 
QUALITY  OF  MIXING.  HIGHEST. 


RANSOME'S 
CELEBRATED 

CONCRETE 
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Chicago,  Milwaukee  and  St.  Paul  R'y  Co., 
Bridge  and  Building  Department. 

Chicago,  Nov.  5th,  1898. 
Mr.  E.  L.  Ransoms. 

Dear  Sir: — We  have  used  our  2,000  cu.  ft.  capacity  portable  Ransome  Concrete 
Mixer,  to  mix  the  concrete  for  the  concrete  abutments  built  for  the  subways  of  our 
track  elevation  in  Chicago  this  year. 

In  my  opinion  the  output  of  this  mixer  is  as  nearly  perfect  a  mixture  as  can  be  made. 
I  consider  it  much  superior  to  that  mixed  by  hand  although  made  at  less  cost. 

Yours  truly, 

W.  A.  ROGERS, 
Assl.  Engineer  Bridges  and  B'Pdgs  Depi. 


RANSOME  &  SMITH  CO., 


DESIGNERS  AND  MPRS.  OP 


Concrete    Machinery, 

Bowlliig  Gmn  Bttilding,  11  Broadway,  NEW  YORK  CITY. 
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G.  W.  Smith,  C,  M.  &  St.  P.  Ry.,  Chicago,  111. 
E.  Fisher,  Mo.  Pac.  Ry.,  Pacific,  Mo. 
J.  P.  Snow,  B.  &  M.  R.  R.,  Boston,  Mass. 

B.  F.  Bond,  J.  &  St.  L.  Ry.,  Jacksonville,  111. 
R.  B.  Tweedy,  Wis.  Cent.  Ry.,  Milwaukee,  Wis. 

2.  Roof  coverings,  first  cost,  life,  efficiency  and  maintenance  expenses 

for  various  classes  of  railroad  buildings. 

E.  Fisher,  Missouri  Pacific  Ry.,  Pacific,  Mo.,  Chairman. 
R.  H.  Reed,  L.  S.  &  M.  S.,  Cleveland,  Ohio. 

J.  S.  Berry,  S.  T.  S.  W.  Ry.,  Tyler,  Texas. 
J.  P.  Snow,  B.  &  M.  R.  R.,  Boston,  Mass. 
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Chairman. 
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J.  S.  Lemond,  Southern  Ry.,  Atlanta,  Ga. 
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W.  A.  Rogers,  Chicago,  111.,  Chairman,  1203  Manhattan  Building. 

Frank  W.  Tanner,  Missouri  Pacific  Ry.,  Atchison,  Kansas. 

George  J.  Bishop,  C,  R.  I.  &  P.  Ry.,  Topeka,  Kansas. 
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6.  Best  design  and  recent  practice  in  building  railroad  track  pile- 

driver. 

T.  M.  Strain,  Wabash  R.  R.,  Springfield,  111.,  Chairman. 
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B.  F.  Pickering,  B.  &  M.  R.  R.,  Sanbornville,  N.  H. 

J.  B.  Sheldon,  N.  Y.,  N.  H.  &  H.  R.  R.,  Woonsocket,  R.  I. 

C.  P.  Austin,  B.  &  M.  R.  R.,  Medford,  Mass. 
Joseph  M.  Staf^«n,  C.  &  O.  Ry.,  Richmond,  Ya. 
O.  J.  Travis,  Illinois  Central  Ry.,  Chiccago,  111. 

COMMITTEE  ON   SUBJECTS. 

Walter  G.  Berg,  Lehigh  Valley  Ry.,  New  York  City,  Chairman. 
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W.  E.  Smith,  C,  M.  &  St.  P.  Ry.,  Greenbay,  Wis. 

J.  D.  Isaacs.  Southern  Pacific  Ry.,  San  Francisco,  Cal. 

C.  W.  Gooch,  1325  West  9th  St.,  Des  Moines,  Iowa. 

L.  F.  Goodale,  H.  &  St..  J.  R.  R.,  St.  Joseph,  Mo. 

W.  A.  McGonagle,  D.  &  I.  R.  R.  R.  Co.,  Two  Harbors,  Minn. 

COMMITTEE  ON   APPLICATIONS   FOR  MEMBERSHIP. 

A.  W.  Merrick,  C.  &  N.  W.  Ry.,  Huron,  S.  D.,  Chairman. 
H.  D.  Cleaveland,  P.,  B.  &  L.  E.  R.  R.,  Greenville,  Pa. 
Chas.  Can*,  M.  C.  R.  R.,  Jackson,  Mich. 

COMMITTEE  ON   RELIEF. 

James  Stannard,  Wabash  R.  R.,  Moberl;^  Mo.,  Chairman. 
C.  W.  Vandergrift,  C.  &  O.  Ry.,  Alderson,  W.  Va. 
George  J,  Bishop,  C,  R.  I.  &  P.  Ry.,  Topeka,  Kansas. 
J.  Y.  Hill,  Memphis  Division  Southern  Ry.,  Tuscumbia,  Ala. 

COMMITTEE  ON  ENTERTAINMENT. 

W.  A,  McGonagle,  D.  &  I.  R.  R.  Co.,  Two  Harbors,  Minn.,  Chairman. 
C.  A.  Lichty,  C.  &  N.  W.  Ry.,  Lake  City,  la. 


PROCEEDINGS  OF  THE  ELEVENTH  ANNUAL  CONVENTION 

OF   THE 

ASSOCIATION  OF  RAILWAY  SUPERINTENDENTS  OF 

BRIDGES  AND  BUILDINGS. 

HELD  IN  ATLANTA,  GEORGIA.  OCTOBER  15,  18,  AND  17.  1901. 


MORNING  SESSION. 

Tuesday,  October  16, 1901. 

The  ConventioD  was  called  to  order  by  the  president,  Mr. 
Walter  A.  Rogers,  at  10 :  09  o'clock  a.  m.,  Tuesday,  October  16, 
1901,  in  the  spacious  ball-room  of  the  Kimball  House,  Atlanta, 
Georgia. 

President. — I  will  ask  our  worthy  member,  Mr.  J.  H.  Cummin, 
to  offer  prayer. 

Prayer  was  offered  by  Mr.  Cummin. 

President. — Ladies  and  gentlemen,  I  take  great  pleasure  in  in- 
troducing to  you  Hon.  AUyn  D.  Candler,  the  governor  of  Georgia, 
who  is  about  to  address  us. 

Governor  Candler. — Ladies  and  gentlemen,  I  have  stolen  a 
moment  from  the  inexorable  demands  of  official  duty  to  welcome 
you  to  the  Empire  state  of  the  South.  One  division,  at  least,  of 
those  men  who  have  made  this  the  greatest  republic  of  the  earth, 
the  most  progressive  and  enterprising  nation  of  the  earth.  You 
do  well,  Mr.  President,  to  come  to  Georgia ;  you  do  well  because 
we  are  glad  to  have  you  in  Georgia.  It  is  appropriate  that  you 
meet  here,  because  Georgia  was  a  pioneer  state  in  the  building  of 
railroads.  A  long  time  ago,  as  the  ladies  are  here,  I  will  not  say 
how  long,  but  when  a  boy,  and  when  I  went  outside  of  the  state 
of  Georgia  to  Ohio,  Michigan,  and  other  places,  I  heard  the  people 
speak  of  Georgia  as  *"  that  railroad  state."  Georgia  was  foremost 
known  in  the  building  of  railroads,  and  she  maintained  her  lead 
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until  the  beginning  of  that  unfortunate  state  of  war  which  devas- 
tated the  entire  South,  when  railroad  building  ceased  for  a  certain 
time ;  necessarily  ceased  because  the  material  wealth  of  this  old 
commonwealth  had  been  reduced  from  two  thousand  millions  to 
one  hundred  and  eighty-four  millions;  but  enterprise  was  rein- 
augurated  in  Georgia,  especially  railroad  enterprise,  and  she  ral- 
lied. She  was  an  inviting  field  to  capitalists,  and  railroad  building 
was  revived,  and  to-day  she  has  more  than  five  thousand  miles  of 
railroads  within  her  borders.  8)ie  has  fostered  these  roads ;  it 
has  been  the  policy  of  the  state  from  the  beginning,  from  the  day 
on  which  the  old  South  Carolina  railroad,  from  Charleston  to 
Augusta,  Georgia,  one  of  the  first  roads  completed  on  the  Amer- 
ican continent,  from  that  day  to  this,  Georgia  has  fostered  her 
railroads.  There  has,  as  a  matter  of  course,  in  this  state,  as  also 
in  other  states,  been  some  friction  at  times  between  the  roads  and 
their  patrons,  but  it  has  never  reached  the  degree  of  acrimony 
which  it  has  reached  in  other  states.  Nearly  a  quarter  of  a  century 
ago  the  general  assembly  of  this  state  led  off  in  the  inevitable  rail- 
road commission  to  adjust  the  differences  between  the  railroad 
corporations  of  the  state  and  the  patrons  of  those  corporations. 
This  commission  was  intended  to  adjust  fairly  and  equitably  all 
questions  that  might  arise,  and  to  adjust  those  questions  in  such 
a  way  as  to  avoid  this  friction  which  has  existed  in  other  portions 
of  the  country.  The  result  is,  that  our  roads  have  done  well  and 
our  people  have  done  well.  We  owe  our  railroads,  not  only  to  the 
enterprise  of  our  own  people,  but  we  owe  them  largely  to  the  en- 
terprise and  to  the  skill  of  that  class  of  men  which  you  represent, 
the  builders  of  the  railroads.     (Applause.) 

Now,  as  I  understand  the  object  of  this  meeting  or  the  business 
of  this  organization,  it  is,  you  are  the  men  who  build  the  bridges 
and  trestles  and  that  class  of  railroad  work.  Now,  Brother  Presi- 
dent, I  have  had  a  little  experience  in  that  line.  I  have  built  some 
trestles  myself,  but  I  fell  from  grace,  and  got  to  be  governor  of 
Greorgia  (laughter),  the  only  man,  I  believe,  in  the  history  of  this 
commonwealth  outside  of  two  dpctors  and  about  two  score  law- 
yers and  two  or  three  farmers,  who  was  ever  governor  of  the 
commonwealth.  I  am  certainly  the  only  railroad  man  that  was 
ever  governor,  and  I  am  not  much  of  a  railroad  man  ;  still  I  do 
not  belong  to  either  of  the  classes  that  I  have  named,  therefoie. 
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I  am  ill  sympathy  with  this  organization,  and  "  fellow  feeling 
makes  as  wondrous  kind,"  and  I  have  that  feeling  with  you,  gen- 
tlemen. I  repeat  that  Georgia  is  an  appropriate  place  to  have  this 
meeting,  and  I  am  here  just  on  the  eve  of  the  convening  of  the 
general  assembly  of  this  state,  which  will,  in  the  language  of 
President  Cleveland,  ^^  be  on  my  hands  for  the  next  fifty  days." 
Now,  just  on  the  eve  of  this  assembly,  I  am  here  to  bid  you  wel- 
come to  the  Empire  state  of  Georgia.  You  are  here,  you  are  in  ' 
the  hands  of  friends,  and  I  open  the  gates  of  the  state  wide  to  you. 
It  is  yours  while  here ;  take  what  you  see  and  if  you  want  anything 
you  do  n't  see,  ask  for  it.     (Applause.) 

President. — In  behalf  of  the  Association,  I  ask  Mr.  Cummin 
to  reply. 

Mr.  Cummin. — Governor  Candler,  I  do  n*t  know  why  the  presi- 
dent of  this  Association  should  call  on  me  to  respond  to  the  elo- 
quent remarks  you  have  just  uttered,  unless  it  is  that  as  you  are 
the  governor  of  the  Empire  state  of  the  South,  I  am  a  repre- 
sentative from  the  Empire  state  of  the  North,  coming  from  the  little 
town  of  which  I  suppose  every  citizen  of  Georgia  has  heard,  where 
we  have  a  little  hall  on  Fourteenth  street  known  as  Tammany 
Hall.  I  appreciate,  and  I  think  every  member  of  our  Association 
feels  the  same  way,  the  kind,  cordial,  and  friendly  greeting  that 
you  have  extended  to  us.  We  all  know  that  there  is  no  section  of 
this  land  where  the  real  generous  hospitality  is  extended  to 
strangers  as  much  as  it  is  in  the  Southland.  I  must  confess  I  feel 
a  great  deal  better  than  I  did  a  few  moments  ago.  I  thought 
when  I  was  gazing  upon  the  governor  of  the  state  of  Georgia,  I 
was  looking  upon  a  man  that  I  ought  to  look  up  to  with  a  great 
deal  of  awe  and  veneration,  but  I  feel  better  now  to  find  out  that  a 
superintendent  of  bridges  and  buildings  who  has  not  fallen  from 
grace  is  far  superior  to  the  chief  executive  of  the  state.  I  simply 
acknowledge  the  truth  of  your  words.  I  have  never  been  fortu- 
nate enough  to  fall  from  grace  in  that  manner.  However,  I  do 
not  say  that  I  would  not  like  to  have  an  opportunity.  I  am  sur- 
prised to  find  that  in  the  state  of  Georgia  you  should  ever  have 
any  friction  between  the  public  and  the  railroad  authorities.  I 
had  supposed  that  that  was  confined  exclusively  to  our  section  of 
the  country.  In  tlie  state  where  I  come  from,  I  do  not  think  there 
is  a  commuter  on  one  of  the  railroads,  that  travels  ten  miles  a  4ay, 
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but  what  is  folly  convinced  in  his  own  mind,  that  he  could  give  the 
executive  officers  of  the  railroad  points  without  number  in  regard 
to  how  the  road  should  be  properly  run.  We  have  met  here,  as  we 
have  at  other  places  for  the  past  eleven  years,  to  try  and 
educate  ourselves.  Our  late  president,  in  the  last  speech  tliat 
he  ever  made,  in  Buffalo,  the  day  before  he  was  assassinated, 
said  in  effect,  that  the  interchange  of  ideas  was  the  best  educa- 
tional factor  in  existence.  That  is  what  we  are  here  for.  The 
interchange  of  ideas  on  the  different  subjects  connected  with  our 
work,  and  to  try  in  our  feeble  manner  to  draw  out  from  the  mem- 
bers of  our  Association  the  best  points  that  we  can.  I  appreciate,* 
as  I  know  every  one  of  our  members  do.  your  kindness  in  tearing 
yourself  away  from  your  official  duties,  to  come  here  for  a  short 
time  and  give  us  a  welcome  to  your  city  and  state,  and  I  thank 
you,  sir,  in  behalf  of  our  Association,  for  the  kind  words  of  greet- 
ing that  you  have  extended  to  us.     (Applause.) 

President. — ^The  next  order  of  business  is  the  calling  of  the 
roll.  The  secretary  then  called  the  roll,  and  the  following  mem- 
bers responded : 

ROLL  CALL. 

Austin,  Cyrus  P.,  B.  <&  M.  R.  R.,  Med  ford,  Mass. 
Berg,  Walter  G.,  L.  V.  R.  R.,  New  York,  N.  Y. 
Carpenter,  Jambs  T.,  L.  E.  &  St.  L.  R.  R.,  Princeton,  Ind. 
Oarr,  Charles,  M.  C.  R.  R.,  Jackson,  Mich. 
Clark,  Wm.  M..  P.  &  W.  Ry.,  Etna,  Pa. 
Cleavbland,  H.  D.,  p.,  B.  &  L.  £.  R.  U.,  Greenville,  Pa. 
Cummin,  J.  H.,  L.  I.  R.  R.,  Long  Island  City,  N.  Y. 
EooLESTON,  Wm.  O.,  C.  <&  £.  R.  R.,  Huntington,  Ind. 
Fletcher,  H.  W.,  23d0  California  Ave.,  Allegheny,  Pa.' 
Foreman,  John,  P.  &  R.  R.  R.,  Pottstown,  Pa. 
Fort,  Wm.  A.,  Southern  Ry.,  Columbia,  S.  C. 
Hanks,  Geo.  E.,  F.  &  P.  M.  Ry.,  East  Saginaw,  Mich. 
Benson,  H.  M.,  C.  <fe  N.  R.  R.,  Gallatin,  Tenn. 
KiLLAM,  A.  E.,  Intercolonial  Ry.,  Moncton,  N.  B. 
IjAROe,  C.  M.,  £.  <fe  P.  R.  R.,  Jamestown,  Pa. 
Lichty,  C.  a.,  N.  West  Lines,  Clinton,  Iowa. 
Markley,  a.  S.,  C.  <fe  E.  I.  R.  R.,  Danville,  111. 
Mallard,  C.  C.  So.  Pac.  Ry.,  Algiers,  La. 
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McGbhbb,  G.  W.,  M.  &  O.  R.  R.,  Okolona,  MUs. 
McIntyre,  James,  E.  R.  R.,  Cleveland,  Ohio. 
McNab,  Am  p.  M.  R.  R.,  Holland,  Mich. 
Pattbbson,  S.  F.,  B.  <&  M.  R.  R.,  Concord,  N.  H. 
PiCKBBiNG,  B.  F.,  B.  <&  M.  R.  R.,  Sanborn ville,  N.  H. 
Retting  HO  USB,  II.,  C.  <&  N.  W.  Ry.,  Kaukauna,  Wis. 
Rogers,  W.  A.,  1203  Manhattan  Building,  Chicago,  111. 
RiNBY,  M.,  C.  &  N.  W.  R.  R.,  Baraboo,  Wis. 
SciiALL,  F.  £.,  L.  y.  R.  R.,  South  Bethlehem,  Pa. 
Sheldon,  J.  B.,  N.  Y.,  N.  H.  &  H.  R.  R.,  Providence,  R.  I. 
Stannakd,  James,  Wabash  R.  R.,  Moberly,  Mo. 
Staten,  Joseph  M.,  C.  &  O.  Ry.,  Richmond,  Va. 
Thompson,  N.  W.,  P.,  F.  W.  &  C.  Ry.,  Fort  Wayne,  Ind. 
Vanderorift,  C.  W.,  C.  &  O.  Ry.,  Alderson,  W.  Va. 
Welker,  Geo.  W.,  So.  Ry.,  Alexandria,  Va. 
Zimmerman,  A.,  Col.  <&  Southern  Ry.,  Denver,  Col. 

The  following  applicants  for  membership,  subsequently  elected, 
were  also  present : 

Bell,  W.  E.,  Plant  System,  Thomasville,  Ga. 
Canty,  John  P.,  B.  &  M.  R.  R.,  Fitchburg,  Mass. 
Cooper,  A.  R.,  Plant  System,  Montgomery,  Ala. 
Darracott,  T.  J.,  Plant  System,  Lakeland,  Fla. 
KiLLEBREW,  O.  D.,  Southern  Ry.,  Columbia,  S.  C. 
Lemond,  J.  S.,  Southern  Ry.,  Atlanta,  Ga. 
LovETT,  J.  W.,  Southern  Ry.,  Atlanta,  Ga. 
Nelson,  O.  T.,  Atlanta  &  W.  Pt,  Montgomery,  Ala. 
Newton,  J.  B.,  Plant  System,  Ridareland,  S.  C. 
Prick,  L.  S.,  Plant  System,  Waycross,  Ga. 
RossEAU,  J.  H.,  So.  Ry.,  Birmingham,  Ala. 
Tucker,  M.  F.,  Central  of/Ga.,  Americus,  Ga. 

President. — ^Tbe  reading  of  the  minutes  of  the  last  meeting  is 
the  next  order  of  business. 

Mr.  Gummin. — Mr.  President,  inasmuch  as  the  proceedings 
have  been  published  and  have  been  in  the  hands  of  the  members 
for  a  number  of  months,  I  move  that  this  be  dispensed  with,  and 
that  the  minutes  be  approved  as  printed. 

Motion  seconded  and  carried. 

President. — I  notice  some  of  the  ladies  are  beginning  to  look 
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weary,  and  as  the  routine  bosiness  is  coming  up,  I  would  suggest 
that  a  committee  be  appointed  to  distribute  the  guests'  badges  to 
them,  after  which  they  can  retire,  if  they  so  desire.  I  will  appoint 
Mr.  Cummin  and  Mr.  Markley  a  committee  to  distribute  the 
badges,  and  while  this  is  being  done  Mr.  Mallard  might  care  to 
say  a  few  words  to  the  members  relative  to  the  entertainment 
features  that  have  been  provided. 

Mr.  Cummin. — Mr.  President,  I  think  the  best  feature  of  enter- 
tainment, just  now,  would  be  to  allow  the  members  to  shake  hands 
with  the  governor. 

Thereupon  the  president  announced  a  recess  to  greet  the  gov- 
ernor. 

President. — ^The  meeting  will  please  come  to  order.  I  will 
appoint  Mr.  Pickering  assistant  secretary  of  the  Convention. 
Now  we  will  hear  from  Mr.  Mallard. 

Mr.  C.  C.  Mallard,  chairman  of  the  Entertainment  Committee, 
then  made  announcements  in  regard  to  the  different  entertain- 
ment features  which  had  been  provided  for  the  members  and 
guests  during  the  Convention,  stating  that,  while  he  was  appointed 
chairman  of  that  committee,  nearly  all  the  credit  was  due  Messrs. 
J.  S.  Lemond  and  J.  W.  Lovett. 

President. — The  next  order  of  business  is  report  of  the  Com- 
mittee on  Applications  for  membership.  Inasmuch  as  none  of 
the  original  membership  committee  are  here,  the  president  has 
taken  it  upon  himself  to  appoint  Mr.  Lichty  to  represent  that 
committee.     We  will  now  hear  from  Mr.  Lichty. 

Mr.  Lichty  read  report  of  the  Committee  on  Applications  for 
Membership. 

BEPOBT   OF  GOMMITTKE   ON   APPLICATIONS. 

The  following  applicants  are  recommended  for  membership  in 
the  Association : 

O.  T.  Nelson,  Atl.  &  W.  Pt.  &  W.  Ry.  of  Ala. 

R.  J.  Bbuce,  p.,  C,  C.  &  St.  L.  Ry. 

M.  F.  Tucker,  Central  Ry.  of  Ga.  \ 

J.  W.  Lovett,  Southern  Ry. 

T.  R.  HiME,  Central  Ry.  of  Ga. 

C.  R.  Welton,  Southern  Ry. 

W.  R.  WooDABD,  Southern  Ry. 
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D.  W.  LuM,  Southern  Ry. 

0.  D.  KiLLEBRRW,  Southern  Ry. 
J.  H.  RossEAU,  Southern  Ry. 

1.  W.  Evans,  Southern  Ry. 

B.  A.  GuiLL,  Georgia  R.  R. 

W.  M.  Robinson,  Georgia  R.  R.  •     ^ 

T.  J.  Dakracott,  Plant  System, 

H.  C.  Keith,  M.  C.  &  Ft.  Dodge  R.  R. 

Geo.  F.  Powers,  L.  S.  <fe  E.  Ry. 

J.  R.  Pool,  Choc,  O.  K.  &  Gulf  R.  R. 

J.  W.  Taylor,  Ter.  R.  R.  Assn.  of  St.  Louis. 

W.  E.  Alexander,  B.  &  Aroostook  R.  R. 

W.  E.  Bell,  Plant  System. 

A.  S.  Blodgett,  K.  C,  F.  S.  &  M.  Ry. 

John  P.  Canty,  Boston  &  Maine. 

H.  H.  Eqgleston,  C,  C,  C.  &  St.  L.  Ry. 

J.  C.  Hain,  C,  M.  &  St.  P.  Ry. 

E.  P.  Hawkins,  M.  &  O.  R.  R. 

F.  F.  Lloyd,  So.  Pac.  Co. 

C.  F.  Laweth,  C,  M.  <&  St.  P.  Ry. 
L.  F.  Price,  Plant  System. 

R.  H.  Reid,  L.  S.  &  M.  S.  Ry. 

H.  M.  Saumening,  Ferro  carrill  National  de  Tehauntepec  Ry. 

D.  A.  Shope,  Santa  Fe  <&  Pac.  R.  R. 

L.  D.  Smith,  Gulf,  Col.  &  Santa  Fe  Ry. 

W.  T.  Powell,  Colorado  &  Southern. 

J.  B.  Newton,  Plant  System. 

A.  R.  Cooper,  Plant  System. 

W.  H.  R.  Terry,  C.  &  O.  Ry. 

A.  C.  Carr,  L.  &  N.  R.  R. 

J.  S.  Lemond,  Southern  Ry. 

C.  A.  Lichty, 

For  Committee, 

President. — Gentlemen,  what  shall  we  do  with  the  report  of 
the  Committee  on  Membership  ? 

Mr.  Berg. — I  move  that  the  secretary  cast  one  ballot  for  the 
thirty-eight  names  read. 

Motion  seconded  and  carried. 
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President. — ^The  secretary  is  so  instructed,  and  I  declare  the 
thirty-eight  gentlemen  elected  members  of  the  Association. 

Mr.  Berg. — Mr.  President,  I  would  suggest  that  the  new  mem- 
bers who  have  been  elected  and  who  are  present  step  forward, 
and  a  recess  be  taken  to  greet  them. 

President. — We  will  take  a  recess  for  that  purpose,  and  I 
would  be  glad  to  have  them  come  forward,  that  we  may  shake 
hands  with  them  and  welcome  them  into  our  Association. 

A  recess  was  then  taken  to  introduce  the  new  members,  after 
which  the  meeting  was  called  to  order,  and  the  president  deliv- 
ered his  annual  address. 

President. — Ladies  and  Gentlemen,  members  of  the  Associa- 
tion of  Railway  Superintendents  of  Bridges  and  Buildings :  It  is 
with  great  pleasure  that  I  welcome  you  to  the  Eleventh  Annual 
Convention  of  our  Association  in  this  beautiful  city  of  Atlanta. 
You  have  come  from  far  and  near,  from  points  widely  separated 
on  the  great  network  of  railroads  stretching  over  the  face  of  this 
continent.  As  I  look  into  your  faces  I  cannot  refrain  from  ask- 
ing, Why  have  we  come  so  far,  perhaps  at  a  great  sacrifice  of 
time,  at  a  season  when  every  day  is  valuable ;  what  is  the  end  in 
view  ?  The  answer  that  immediately  comes  to  mind  is,  We  have 
met  together  that,  as  members  of  our  Association,  we  may  study 
together  the  problems  that  confront  us  in  our  business,  that  we 
may  interchange  ideas  as  to  methods  and  tools,  that  we  may 
become  better  acquainted  personally,  and,  in  a  word,  we  have 
met  together  because  we  believe  that  the  meeting  will  make  us 
more  proficient,  better  superintendents  of  bridges  and  buildings. 
We  have  found  from  past  experience  that  the  attendance  at  each 
Convention  has  better  fitted  us  for  our  positions  with  our  employ- 
ers, the  great  transportation  companies.  We  are  anxious  to  make 
each  Convention  more  successful  than  those  that  have  gone  before. 
It  is  well,  therefore,  that  we  should  ^pend  a  few  moments  in  con- 
sidering the  questions.  What  can  we  do  for  our  Association? 
What  can  our  Association  do  for  us  ? 

The  Association  of  Railway  Superintendents  of  Bridges  and 
Buildings  has  passed  the  experimental  stage.  It  has  taken  its 
place  as  one  of  the  strongest  and  best  of  the  railway  technical 
societies.  Its  published  proceedings  are  among  the  best  of  their 
class,  and  are  highly  prized  by  technical  men.     To  be  a  member 
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of  this  Association  is  considered  a  privilege,  and  is  evidence  of  a 
desire  to  be  progressive.  Our  membership  roll  contains  the 
names  of  many  of  the  foremost  railway  bridge  and  building 
department  men  of  the  country.  We  should  not,  however,  rest 
with  our  present  membership.  We  should  each  appoint  himself 
a  membership  committee  of  one  to  hunt  out  desirable  men,  pre- 
sent to  them  the  objects  of  our  Association,  and  get  them  to  join 
with  us.  We  want  all  of  the  live  bridge  and  building  depart- 
ment men  of  the  country,  men  who  want  to  improve,  who  are 
anxious  to  learn  what  their  fellows  are  doing  and  ready  to  adopt 
new  ideas  and  improved  methods,  men  who  are  up  to  date  and 
are  ready  and  willing  to  help  others  to  learn  the  best  ways  of 
doing  work.  We  want  men  who  will  serve  on  committees  and 
take  their  share  of  the  burden.  The  ordinary  superintendent  of 
bridges  and  buildings  is  a  very  busy  man,  but  time  spent  in  work 
for  the  Association,  and  in  attendance  at  the  Convention,  is  time 
saved,  because  well  spent. 

We  must  keep  up  the  interest  of  our  Convention  by  varying 
the  programs.  There  is  always  the  danger  of  getting  into  a 
"  rut."  Papers  on  well-selected  subjects,  or  descriptions  of  work 
accomplished,  are  very  interesting  and  valuable.  Descriptions  of 
particular  jobs,  even  though  they  may  not  be  out  of  the  ordinary, 
are  instructive,  in  that  they  show  individual  methods.  Our  com- 
mittee reports  are  a  very  important  feature  of  our  Convention, 
and  the  information  coUected  by  the  members  is  invaluable. 
Many  of  them  in  their  printed  form  are  referred  to  constantly 
by  those  interested,  others  contain  information  that  cannot  be 
obtained  from  any  other  source. 

The  speaker  has  thought  that  it  might  seem  best  to  the  Associa- 
tion to  occasionally  appoint  a  committee  to  carry  on  a  line  of 
experiments  to  throw  light  on  important  features  of  our  work. 
It  might  be  of  value  for  us  to  go  into  the  question  of  specifica- 
tions for  different  classes  of  work  or  materials  that  we  use.  This 
is  merely  a  suggestion,  and  may  have  little  value.  The  idea  that 
the  speaker  wishes  to  convey  is  that  we  should  guard  against 
sameness  in  our  programs  and  work.  A  lecture  by  an  outsider 
on  some  subject  of  interest  to  us,  especially  if  the  lecturer  be  an 
expert  in  his  line,  might  be  a  pleasant  variation.  Let  us,  how- 
ever, confine  ourselves,  both  in  selecting  subjects  for  committee 
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reports,  papers,  etc.,  earefolly  to  that  which  belongs  strictly  to  the 
bridge  and  bailding  department.  As  members,  as  far  as  con- 
sistent with  other  duties,  let  us  take  our  proper  place  on  the  com- 
mittees, not  only  for  the  benefit  of  the  Association,  but  for  our 
own  good.  The  speaker  believes  that,  as  a  rule,  the  chairman 
.  and  members  of  a  committee  are  well  repaid  for  their  efforts  in 
getting  together  the  material  and  foTmulating  a  good  report  on 
any  subject,  by  the  knowledge  they  gain  in  the  investigation. 

Now  as  to  our  conventions.  First,  let  us  attend  them,  then  let 
us  take  an  active  part  in  the  discussions  of  those  subjects  on 
which  we  are  posted.  In  the  discussions  let  us  state  what  we 
have  to  say  concisely  and  to  the  point.  The  speaker  believes  that 
the  custom  of  the  Association  in  arranging  for  pleasure  trips  in 
connection  with  its  annual  Convention  is  an  admirable  one,  and 
one  to  be  continued  in  just  the  way  that  it  has  been  handled  in 
tiie  past,  making  it  an  attractive  feature  but  a  secondary  one.  A 
little  relaxation  once  a  year  is  a  good  thing  if  properly  sand- 
wiched in  with  the  sessions  of  the  Convention.  It  keeps  our 
minds  fresh  and  active  for  the  work  in  hand,  and  we  return  to 
our  duties  better  for  it. 

The  committee  which  has  had  charge  of  the  arrangements  for 
this  Convention  are  especially  to  be  commended  for  the  efficient 
manner  in  which  they  have  outlined  and  executed  this  feature. 

We,  as  members,  owe  a  large  debt  of  gratitude  to  the  older 
members  of  the  Association  who  organized  it  on  the  same  basis  on 
which  it  stands,  carefully  outlining  its  policy,  and  kept  it  from 
falling  into  error.  Those  of  us  who  joined  later  realize  only  in 
a  measure  the  hard  work,  the  time  and  strength,  given  by  the 
little  band  of  older  members  to  make  it  the  success  that  it  now  is. 
It  may  partially  recompense  them  to  look  on  the  result  of  their 
efforts,  and  see  how  successfully  they  have  built.  It  is  the  belief 
of  the  speaker  that  the  good  effects  of  this  Association  are  felt  far 
more  widely  than  we  can  know.  It  has  made  many  a  man  a 
better  superintendent  of  bridges  and  buildings  than  he  would 
have  been  without  its  influence.  We  are  doing  our  work  better 
and  more  economically  because  of  that  which  we  have  learned  at 
its  conventions,  or  from  its  published  proceedings.  Let  us  con- 
tinue the  good  work  with  renewed  vigor.  The  Association  was 
never  in  a  better  condition  than  it  is  to-day.  You  will  realize  this 
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better  after  liBtening  to  the  reports  of  your  various  officers.  We 
are  pleased  to  be  able  to  say  that  death  has  not  claimed  any  of 
our  members  during  the  year  now  passed. 

I  want  to  thank  the  chairmen  and  members  of  the  various  com- 
mittees for  their  work  daring  the  past  year.  I  want  to  thank  you 
for  the  honor  you  have  bestowed  upon  me,  for  consideration  shown 
me,  and  tiie  kindnesses  extended  to  me.  I  trust  that  you  will 
bear  with  roe  in  my  position  as  presiding  officer  of  this  Conven- 
tion. I  shall  always  remember  with  pleasure  the  meetings  of  this 
Association  that  I  have  been  able  to  attend.  In  closing  I  would 
leave  with  you  this  wish,  *'  Long  live  the  Association  of  Railway 
Superintendents  of  Bridges  and  Buildings.  Long  may  it  pros- 
per."    (Applause.) 

President. — The  next  order  of  business  is  the  annual  report 
of  the  Executive  Committee. 

The  annual  report  of  the  Executive  Committee  was  then  read 
by  Secretary  Patterson. 

A^NNUAL  REPORT  OF  EXECUTIVE  COMMITTEE. 

Abstract  of  Minutes  of  Meeting  of  Executive  Committee 
Held  at  the  Southern  Hotel,  St.  Louis,  Mo.,  Oct.  18, 
1900. 

Meeting  called  to  order  at  12  o'clock  noon,  by  T.  M.  Strain, 
chairman. 

Present:  T.  M.  Strain,  S.  F.  Patterson,  N.  W.  Thompson, 
W.  G.  Berg,  J.  H.  Cummin,  W.  A.  Rogers,  James  Stannard,  F.  W. 
Tanner,  A.  S.  Markley,  A.  W.  Merrick,  and  W.  A.  McGonagle. 

Oa  motion  of  Mr.  Cammin,  Mr.  W.  G.  Berg  was  appointed  a 
cDmnlttde  to  act  in  CDunection  with  the  secretary  in  editing  the 
proceedings  of  tlie  Convention.  The  secretary  was  instructed  to 
have  1;000  copies  of  /proceedings  of  tenth  annual  convention 
printed.  Also  selling  price  of  Proceedings  to  be  75  cents  a 
copy.  President  Rogers  was  instructed  to  appoint  the  local  com- 
mittee t3  arran  re  f  jr  our  Atlanta  convention  and  report  at  the 
spring  meeting  of  the  Executive  Committee. 

The  president  was  requested  to  prepare  a  programme  for  the 
next  Convention  and  present  it  at  the  spring  meeting  of  the  Execu- 
tive Committee. 

The  matter  of  remuneration  of  the  stenographer  for  our  tenth 
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convention  was  referred  to  the  president  and  secretary,  with  power 
to  act. 

Bj  vote  the  spring  meeting  of  the  Execntive  Committee  was 
to  he  held  in  Chicago,  at  the  call  of  the  chairman,  and  sufficient 
notice  be  given  to  the  executive  members. 

Voted  to  adjourn,  subject  to  the  call  of  the  chairmai^i. 

Abstract  of  Minutes  of  Meeting  of  Execxttiye  Commit- 
tee, HELD  AT  the  Leland  Hotel,  Chicaoo,  Fbb.  18, 1901. 

Meeting  caUed  to  order  at  10 :  10  a.  ro.,  by  Mr.  T.  M.  Strain, 
chrairman. 

Mr.  A.  W.  Merrick  was  appointed  by  the  chairman  to  act  as 
secretary  pro  tern. 

Present :  T.  M.  Strain,  chairman,  O.  J.  Travis,  A.  W.  Merrick, 
W.  A.  Rogers,  James  Stannard,  W.  E.  Smith,  N.  W.  Thompson, 
Arthur  Montzheimer,  and  A.  S.  Markley. 

Minutes  of  last  meeting  read  and  approved. 

Mr.  C.  C.  Mallard,  J.  A.  Dodson,  J.  W.  Morgan,  and  Geo.  C. 
Nutting,  local  committee,  reported  that  they  had  met  and  made 
arrangements  for  holding  the  next  annual  Convention  at  the 
.  Kimball  House,  Atlanta,  Ga.,  abo  for  special  entertainment  fea- 
tures.    The  report  was  very  satisfactory  and  was  accepted. 

The  president  was  authorized  to  request  a  paper  to  be  read  by 
some  gentleman  at  the  next  annual  Convention. 

Voted  to  hold  evening  sessions  at  the  next  annual  Convention, 
if  found  necessary. 

On  motion,  voted  to  make  the  regular  salary  of  the  official 
stenographer,  Mr.  W.  C.  Kikendall,  $75  per  annum,  and  the 
payment  of  the  expenses  of  himself  and  wife  at  the  Convention. 

Adjourned  to  meet  at  the  Kimball  House,  Atlanta,  Ga.,  7 :  30 
p.  m.,  Monday,  October  14,  1901. 

Abstract  of  Minutes  of  Meeting  of  Executive  Committee 
Held  at  Kimball  House,  Atlanta,  Ga.,  Monday  Evening, 
October  14, 1901. 

Meeting  called  to  order  by  President  Rogers  at  9  o'clock  p.  m. 

Members  present,  W.  A.  Rogers,  W.  G.  Berg,  S.  F.  Patterson, 
A.  S.  Markley,  J.  H.  Cummin,  C.  C.  Mallard,  James  Stannard, 
N.  W.  Thompson,  and  H.  D.  Cleaveland. 
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Minates  of  last  Executive  Committee  meeting,  read  and 
approved. 

Secretary  presented  his  report  to  the  committee  showing  the 
Association  to  be  in  a  good  financial  condition  and  a  large  applica- 
tion list. 

One  member  dropped  from  rolls  on  account  of  arrears  for  dues. 
Action  in  regard  to  nine  other  members  in  arrears  postponed  till 
next  spring  meeting  of  committee,  the  secretary  being  instructed 
not  to  mail  copies  of  the  Proceedings  to  such  members  unless  dues 
are  paid. 

Mr.  B3rg  moved  that  method  of  payment  of  bills  by  secretary 
ai  carried  out  during  the  last  year,  viz.,  contracting  regular  in- 
debtedness and  payment  of  same,  subject  to  subsequent  approval 
of  the  Executive  Committee,  be  continued.     Motion  carried. 

Mr.  Cummin  moved  salary  of  secretary,  Mr.  S.  F.  Patterson^ 
be  $400  per  year.     Motion  carried. 

The  abstract  of  minutes  of  the  three  meetings  of  the  Executive 
Committee  held  during  the  year  read  and  approved  and  ordered 
submitted  to  the  Convention  as  the  annual  report  of  the  Execu- 
tive Committee.     Minutes  of  present  meeting  read  and  approved- 
Adjourned  at  10 :  30  p.  m. 

S.  F.  Patterson, 

Secretary. 

President.  —  What  shall  be  done  with  the  report  of  the  Exe- 
cutive Committee  ? 

Mr.  Markley  (A.  S.). — I  move  that  it  be  approved  and  incor- 
porated in  the  printed  proceedings  of  the  Convention. 

Motion  seconded  and  carried. 

President. — We  will  now  listen  to  the  secretary's  report  which 
will  be  read  by  the  assistant  secretary. 

Report  read  by  assistant  secretary,  Mr.  Pickering. 

REPORT  OF  SECRETARY. 

To  the  Association  of  Railway  Superintendents  of  Bridges  and  Build- 
ings: 

Gentlemen  :  Your  secretary  submits  the  following  report  for  the 
y^ar  ending;  Oct.  15,  1001:  The  Convention  adjourned  at  St.  Louis, 
Mo.,  Oct.  18, 1900,  after  a  very  profitable  and  pleasant  meeting  to  nieet 
at  Atlanta,  Ga.,  Oct.  15,  1901.  President  appointed  C.  C.  Mallard, 
J.  A.  Dodson,  J.  W.  Morgan,  and  George  C.  Nutting,  a  local  commit- 
tee to  make  arrangements  for  our  Convention,  securing  hotel  ac- 
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commodations,  etc.  At  a  well  attended  meeting  of«the  Executive 
Committee  at  Chicago  on  Oct.  18,  ^901,  the  local  committee  reported 
i;hat  they  had  attended  to  their  duty  and  recommended  the  Kimball 
House  for  our  accommodation,  also  features  of  entertainment  were 
presented,  which  report  was  accepted  and  adopted,  and  the  commit- 
tee instructed  to  carry  out  their  recommendation.  Providence  has 
smiled  upon  us  and  I  am  glad  to  say  that  the  unwelcome  messenger 
has  not  visited  us  during  the  year. 

We  note  with  sadness  that  Mrs.  N.  W.  Thompson,  wife  of  our 
worthy  treasurer,  met  with  a  serious  accident,  falling  and  breaking 
her  hip.  We  miss  her  cheerful  face  to-day,  as  she  has  always  been 
with  us  at  our  conventions.  Let  us  hope  that  she  is  on  the  road 
to  full  recovery.  We  have  now  on  our  roll  132  names  and  3.5  applica- 
tions to  be  acted  on  to-day.  I  am  glad  to  say  our  Association  is  in  a 
very  prosperous  condition. 

FINANCIAL. 

Dr. 

Cash  on  hand,  at  last  report          ....  $228.13 

Cash  received  for  dues  and  new  members   .  348.00 

Cash  received  for  advertisements  .        .        .        .  955.00 

Cash  received  for  sale  of  books  and  tables  .        .  58.06 


Total         .        .        .        ; $1,589.19 

(Jr. 
By  cash  paid  out  for  which  I  liold  vouchers     .        .        .         $l,3o6  59 


Balance  on  hand '       .  .  $232.60 

Respectfully  submitted, 

S.  F.  Patterson, 
Secretary. 

Mr.  Cammin. — I  move  that  the  report  be  received  and  spread 
on  the  minutes  of  the  Association. 

President. — If  no  objection,  that  course  will  be  pursued.  The 
next  in  order  is  the  treasurer's  report. 

Treasurer's  report  read  by  Mr.  Pickering. 

To  the  President  and  Members  of  the  Association  of  Railway  Superin- 
tendents of  Bridges  and  Buildings  : 

Your  treasurer  submits  the  following  report : 

Cash  on  hand,  Oct.  16,  1900 $719.51 

All  of  which  remains  on  hand. 

N.  W.  Thompson, 

Treasurer. 
Atlanta,  Ga.,  Oct.  15,  1901. 

President. — Unless  objection,  we  will  receive  the  report,  and 
have  it  spread  upon  the  minutes  as  read.  The  reports  of  the  sec- 
retary and  treasurer  will  be  referred  to  the  Auditing  Committee. 
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President.-*-The  report  of  the  Committee  on  Relief  is  the  next 
in  order  of  business,  but  we  will  omit  this  report  for  the  present. 
The  next  order  of  business  will  be  of  interest  to  the  secretary,  the 
payment  of  annual  dues,  and  we  will  take  a  brief  recess  for  this 
purpose. 

President. — The  meeting  will  please  come  to  order  again  and 
we  will  now  have  the  report  of  Committee  on  Relief. 

Report  read  by  Mr.  Pickering. 

Atlanta,  Ga.,  October  15,  1901. 

To  the  Officers  and  Merrtbera  of  the  Association  of  Railway  Super- 
intendents of  Bridges  and  Buildings: 

Your  committee,  appoiuted  on  relief  at  our  last  meeting  which  was 
held  in  St.  Luuis,  Missouri,  are  pleased  to  say  that  during  the  past 
year  there  has  not  beeu  an  application  for  relief,  which  speaks  well 
for  the  membership  of  our  Association,  and  trust  such  prosperous 
conditions  may  always  remain  with  us. 

Respectfully  submitted, 

James  Stannard, 
W.  M.  Noon, 
C.  W.  Vandkrqrift, 
J.  H.  Markley, 

Committee, 

President. — What  shall  be  done  with  this  report  ? 

Mr.  Cummin. — I  move  it  be  approved  and  spread  on  the  min- 
utes. 

Motion  seconded  and  carried. 

President. — The  next  order  of  business  is  the  appointment  of 
committees. 

President. — At  the  spring  meeting  of  the  Executive  Committee 
the  president  was  ordered  to  appoint  a  Committee  on  Selection  of 
Subjects,  and  the  committee  is  as  follows  : 

COMMITTEE  ON  SELECTION  OF   SUBJECTS. 

Walter  G.  Berg,  M.  Riney,  F.  E.  Schall,  C.  A.  Lichty,  H.  D.  Cleave- 
land,  B.  F.  Pickering,  W.  O.  Eggleston,  W.  M.  Clark,  J.  B.  Sheldon. 

The  president  would  ask  this  committee  to  formulate  a  report 
as  to  suitable  subjects  for  report  and  discussion  for  our  next 
annual  Conv'ention  and  report  on  this  at  some  later  session.  The 
president  would  also  appoint  the  following  committees : 
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NOMINATING  COMMITTEE. 

James  Stanaard,  Joseph  U.  Cummin,  John  Foreman. 

AUDITING  COMMITTEE. 

Joseph  M.  Staten,  Aarou  S.  M.irkley,  A.  McS'ab. 

COMMITTEE  ON  RESOLUTIONS. 

H.  D.  Cleaveland,  Aaron  S.  Maikley,  A.  E.  Killam,  C.  P.  Austin, 
H.  RettinghouRe. 

Mr.  Markley  (A.  S.). — I  move  that  we  adjourn  until  2  o'clock. 

Mr.  Cammin. — As  we  have  twenty  minutes  more  before  noon, 
I  think  we  had  better  use  the  time  up  until  12  o'cloc'c. 

President. — I'he  assistant  secretary  will  please  read  any  com- 
munications that  he  has. 

The  assistant  secretary-  thereupon  read  letters  from  the  follow- 
ing members,  expressing  regret  on  account  of  their  inability  to 
attend  the  Convention : 

W.  E.  Smith,  W.  A.  McGonagle,  S.  S.  Millener,  A.  Mont- 
zheimer,  W.  B.  Yeareance,  P.  N.  Watson,  O.  J.  Travis,  E.  F.  Wise, 
N.  M.  Markley,  W.  S.  Danes,  W.  M.  Noon,  J.  L.  Soisson,  A.  C. 
Olney,  Geo.  W.  Andrews,  A.  W.  Merrick,  L.  D.  Smith. 

Mr.  Stannard. — I  move  that  we  adjourn  to  meet  at  2  o'clock 
p.  m.,  sharp. 

Motion  seconded  and  carried. 


AFTERNOON   SESSION,  TUESDAY,  OCTOBER  15,  1901. 

President. — The  Convention  will  please  come  to  order. 

President. — The  first  order  of  business  is  the  reading  of  com- 
mittee reports.  We  have  here  the  report  of  the  Auditing  Com- 
mittee, to  be  read  by  the  assistant  secretary. 

Report  read  by  Mr.  ^Pickering. 

REPORT  OF  AUDITING  COMMITTEE. 

Atlanta,  Ga.,  Oct.  15,  1901. 

To  the  Association  of  Railioay  Superintendents  of  Bridges  and  Build- 
irigs: 

We,  the  undersigned  Auditing  Committee,  beg  leave  to  present  the 
following: 
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REPOKT  OF   SEGBETABY. 

On  hand,  and  dues  collected      ....  $570.13 

Sale  of  proceedings 58.06 

Advertisements 955.00 

Totel  received $1,589.19 

Expenses     .        .        . 1,350.59 

Cash  in  secretary's  hands,  Oct.  15,  1901    .  $232.00 

BBPOKT  OF  TREA8UBER. 

Cash  on  hand,  October  15,  1901         .        .        .  $719.50 

J.  M.  State N, 
A.  S.  Makkley, 
A.  McNab, 

Auditing  Committee. 

President. — Gentlemen,  what  shall  be  done  with  this  report  ? 

Mr.  Cummin. — I  move  that  it  be  received  and  spread  in  full 
upon  the  minutes.     Motion  carried. 

President. — If  no  further  committee  reports,  will  pass  on  to  the 
reports  of  the  Investigating  Committees.  The  first  committee 
report  on  subjects  is  No.  1,  '*'  Methods  for  Sinking  Foundations 
for  Bridge  Piers  in  Depth  of  Water  Twenty  Feet  and  Under." 
The  secretary  has  not  received  copy  of  that  report,  and  I  would 
ask  if  any  of  the  members  of  this  committee  are  present. 

President. — We  will  pass  it  temporarily,  and  go  to  subject  No. 
2,  ''  Passenger  Platforms  at  Way  Stations,  Best  Material  and 
Cost  of  Same."     Mr.  Sheldon,  will  you  please  read  your  report  ? 

Mr.  Cummin. — To  save  time,  would  it  not  be  well  for  the  chair- 
man of  the  committee  to  give  a  gist  of  the  investigation  without 
reading  the  full  report?  It  would  save  a  great  deal  of  time,  and  we 
could  then  get  at  the  discussions  earlier. 

President. — I  think  that  would  be  a  good  idea,  and  those  who 
have  not  copies  of  the  reports,  may  obtain  same  by  coming  for- 
ward. 

Whereupon  Mr.  Sheldon  read  a  synopsis  of  his  report.  (See 
report  on  subject  No.  2.) 

President. — As  I  understand  it,  we  leave  the  discussion  of 
these  reports  until  later  on.  The  next  is  subject  No.  3,  *^  Slips  for 
Ferry  Boats  used  for  Transferring  Railway  Cars."  Mr.  Isaacs  is 
not  here,  but  Mr.  Cleaveland  is,  and  I  will  ask  him  for  the  report. 

Mr.  Cleaveland. — I  will  state  that  I  received  a  communication 
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from  Mr.  Isaacs,  chairman,  and  I  supposed  from  that  communica- 
tion that  he  intended  to  make  out  a  full  and  complete  report  and 
present  it  to  the  Association,  hut  I  heard,  incidentally,  to-day,  that 
the  matter  had  heen  taken  up  so  fully  hy  the  Maintenance  of  Way 
Association  that  Mr.  Isaacs  did  not  consider  it  advisable  to  send 
in  a  report  to  this  Association. 

Mr.  Berg. — Mr.  Isaacs  ie  certainly  qualified  to  make  a  very  val- 
uable and  interesting  report,  and  it  may  be  that  he  has  not  been 
able  to  prepare  a  report  on  the  subject,  and  I  would  therefore  move 
that  we  discharge  the  committee.  At  the  same  time  in  order  to 
leave  the  matter  open,  in  case  Mr.  Isaacs  has  material  collected, 
the  secretary  should  be  directed  to  ask  him  if  he  has  the  material 
and  desires  to  present  a  report  at  the  next  meeting,  and  if  so,  that 
we  will  be  glad  to  receive  it  in  the  form  of  a  paper. 

President. — I  think  that  would  be  a  very  good  idea.  I  was 
very  much  disappointed  to  find  out  a  report  would  not  be  made  on 
this  subject,  and  I  sincerely  hope  that  Mr.  Isaacs  will  embody  the 
material  in  the  form  of  a  paper  for  us  next  year,  and  I  trust  the 
secretary  will  be  able  to  induce  him  to  do  so.  Gentlemen,  you 
have  heard  the  motion  of  Mr.  Berg,  and  all  in  favor  of  it  will 
please  say  aye. 

The  motion  prevails,  and  the  secretary  is  so  instructed. 

President. — Next  subject  is  No.  4,  "  Best  Method  of  Operating 
Turn-tables  by  Power."  Mr.  Schall  is  chairman  and  we  would  like 
to  hear  from  him. 

Mr.  Schall  presented  a  synopsis  of  his  report  and  conclusions 
reached.     (See  report  on  subject  No.  4.) 

President. — The  next  subject  is  No.  5,  '* Auxiliary  Coaling  Sta- 
tions; Best  Design,  Capacity,  and  Method  of  Handling  Coal." 
We  had  a  communication  from  Mr.  McGonagle,  chairman  of  this 
committee,  read  by  the  assistant  secretary  this  morning,  asking 
that  his  committee  be  permitted  to  have  further  time  to  make  this 
report,  and  I  think  a  motion  should  be  made  to  continue  his  com- 
mittee for  another  year. 

Mr.  Cummin. — I  move  this  committee  be  continued  for  another 
year.  I  do  not  believe  there  is  a  member  in  this  Association  better 
fitted  to  handle  this  report  than  the  present  chairman. 

Motion  seconded  and  carried. 

President. — This  committee  will  be  continued  for  another  year. 
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President. — The  next  subject  is  No.  6,  '*  Water  Stations ;  Best 
Material  for  Foundations,  Tanks,  Substructare,  Connections,  Capa- 
city," etc.  Mr.  A.  S.  Markley  is  chairman  of  this  committee,  and 
we  will  be  glad  to  hear  from  him. 

Mr.  Markley  (A.  S.),  chairman  of  the  committee,  then  gave  an 
outline  of  the  report  on  water  stations,  etc.  (See  report  on  sub- 
ject No.  6.) 

President. — I  see  one  of  the  members  of  the  committee  on  sub- 
ject No.  1,  ^*  Methods  of  Sinking  Foundations  for  Bridge  Piers  in 
Depth  of  Twenty  Feet  and  Under,"  is  present.  Mr.  Lichty,  have 
you  anything  to  say  ? 

Mr.  Lichty. — No,  sir,  I  have  n't  anything  to  say  at  all  on  that 
subject. 

President. — Do  you  know  whether  they  made  a  report  ? 

Mr.  Lichty. — There  was  a  report  being  made,  yes,  sir,  but  I 
don't  know  whether  it  was  submitted  to  the  secretary  or  not. 

President. — I  believe  the  secretary  said  that  Mr.  Andrews  wrote 
him  that  he  had  been  working  on  the  report,  but  had  not  been  able 
to  get  it  out  yet.  Now  what  action  shall  the  Association  take 
with  reference  to  this  subject  ? 

Mr.  Markley  (A.  S.). — I  know  Mr.  Andrews  asked  for  informa- 
tion for  this  report  as  he  wrote  to  several  of  the  members,  and  I 
think  he  made  up  a  report,  though  if  it  does  not  arrive  in  time 
for  this  meeting,  I  would  suggest  that  we  print  it  just  the  same 
as  if  received  here  in  time.  I  move  that  Mr.  Andrews  be  re- 
quested to  complete  his  report  in  season  to  get  it  published  in  the 
Proceedings. 

Motion  seconded  and  carried. 

President. — Next  is  subject  No.  7,  **  Is  it  Best  for  Railroad 
Companies  to  Erect  Their  Own  Steel  Structures,  or  let  the  Manu- 
facturers Erect  Them  ?  " 

Raport  read  by  assistant  secretary,  Mr.  Pickering.  (See  report 
on  subject  No.  7.) 

President. — Next  report  is  on  subject  No.  8,  '*  The  Best  and 
Most  Canvenient  Outfit  Cars  for  Bridge  Gangs,  and  Number  of 
Men  Constituting  a  Bridge  Gang."  I  think  this  report  was  turned 
in  to  the  secretary. 

Secretary. — 1  received  a  letter  from  Mr.  Merrick  saying  that  he 
had  mailed  his  report  to  me  at  Concord,  New  Hampshire.     I  left 
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word  for  it  to  be  forwarded  here ;  no  doubt  it  will  arriye  before 
we  get  through.  It  might  be  well  to  pass  oyer  this  subject  until 
later  on. 

President. — The  suggestion  has  been  made  that  we  discuss  at 
this  time  this  year's  reports,  and  then  after  the  discussion  of  this 
year's  reports,  while  they  are  fresh  iu  our  minds,  that  we  pass  to 
last  year's  reports.  It  strikes  the  president  that  the  idea  is  a  very 
good  one,  and  unless  there  is  objection  we  will  follow  that  plan, 
and  in  pursuance  of  this  plan  we.  will  pass  to  the  discussion  of  sub- 
ject No.  1,  ^'  Methods  of  Sinking  Foundations  for  Bridge  Piers  in 
Depth  of  Water  Twenty  Feet  and  Under."  Now  we  have  in  a 
measure  put  off  that  subject,  but  while  we  have  no  committee 
report,  we  might  with  profit,  I  think,  discuss  the  subject  in  a 
general  way  for  a  few  minutes,  as  it  is  one  that  is  of  interest  to  all 
of  us,  and  we  would  be  glad  to  hear  from  any  of  the  members  in 
the  line  of  giving  us  ideas  as  to  methods  of  sinking  foundations 
for  bridge  piers,  etc.  (See  discussion  on  subject  No.  1.) 

President. — If  no  further  discussion  on  the  jsubject  of  sinking 
foundations  for  bridge  piers,  etc.,  we  will  pass  to  the  next  subject. 
No.  2,  ^^  Passenger  Platforms  at  Way  Stations,  Best  Material  and 
Cost  of  Same."     (See  discussion  on  subject  No.  2.) 

President. — The  secretary  states  that  before  starting  in  on  a 
new  discussion  he  has  some  letters  that  should  be  read  at  this  time. 

The  assistant  secretary,  Mr.  Pickering,  read  telegrams  and  let- 
ters from  various  cities  desirous  of  securing  the  annual  Conven- 
tion for  next  year. 

Mr.  Berg. — I  would  like  to  state  that  the  Committee  on  Selec- 
tion of  Subjects  will  meet  immediately  after  the  adjournment  of 
this  session,  and  if  any  of  the  members  have  subjects  that  they 
would  like  to  have  considered,  would  be  glad  to  have  them  come 
to  the  meeting  and  give  us  the  benefit  of  their  advice. 

Mr.  Stannard. — I  move  that  w6  adjourn  until  7  :  30  o'clock  this 
p.  m. 

President. — You  have  heard  the  motion  to  adjourn.  All  in 
favor  of  the  motion  please  say  aye.  The  ayes  have  it,  and  the 
meeting  will  be  adjourned  until  7*:  30  p.  m. 
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EVENING  SESSION,  TUESDAY,  OCTOBER  15, 1901. 

Meeting  called  to  order  by  the  president  at  7  :  45  o'clock  p.  m. 

President. — The  first  order  of  business  will  be  listening  to  the 
report  of  the  Committee  on  Programme  or  Selection  of  Subjects 
for  Reports  and  Discussion  to  be  presented  at  our  next  meeting. 

Report  of  Committee  on  Selection  of  Subjects  for  Discussion 
read  by  Mr.  Pickering. 

Atlanta,  Ga.,  October  15,  1901. 

To  the  Association  qf  Railway  Superintendents  of  Bridges  and  Build- 
ings : 

Tlie  Committee  on  Selection  of  Subjects  for  Discussion  presents 
the  following  subjects  for  reports  and  discussion  at  our  next  annual 
Convention,  viz. : 

1.  Auxiliary  coaling  stations;  best  design,  capacity,  and  method  of 
handling  coal. 

2.  Roof  coverings,  first  cost,  life,  efficiency,  and  maintenance  ex- 
penses for  various  classes  of  railroad  buildin$;s. 

3.  Mail  cranes,  first  cost,  efficieucy,  and  maintenance  of  various 
styleH  in  use. 

4.  Best  method  of  protecting  low  overhead  structures  over  tracks 
from  ^ases  and  blalst  of  locomotives. 

5.  What  has  been  the  experience  in  the  use  of  concrete  under  bridge 
bed  plates  and  turn-tables  in  place  of  pedestal  stones,  and  what  is 
the  best  form  and  material  for  bed  plates  under  various  styles  of  iron 
bridges  ? 

6.  Best  design  and  recent  practice  in  building  railroad  track  pile 
drivers. 

7.  Best  materials  and  design  for  roundhouse  pits,  including  drainage 
and  rail  fastenings. 

8.  Best  materials  for  wearing  surface  of  roadway  of  highway  bridge 
floors. 

Walter  G.  Berg, 
M.  Kinky, 

F.  E.  SCHALL, 
C.  A.  LlCHTY, 

H.  D.  Clkaveland, 
B.  F.  Pickering, 

W.  O.  EOQLESTON, 

W.  M.  Clark, 
J.  B.  Sheldon, 

Committee. 

Mr  Markley  (A.  S.). — I  move  the  report  be  received  and  the 
committee  discharged. 

President. — If  no  objection  we  will  take  that  action. 

President. — The  next  order  of  business  will  be  listening  to  the 
report  of  the  Nominating  Committee. 

Report  of  the  Nominating  Committee  read  by  Mr.  J.  H.  Cwocy- 
min. 
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REPORT  OF  NOMINATING  COMMITTEE. 

To  the  Officers  and   Members  of  the  Association  of  Railwatj 
Superintendents  of  Bridges  and  Buildings  : 

Your  Nominating  Committee  would  respectfully  present  the 
following  report : 

President. — Wm.  S.  Danes,  Wabash  R.  R. 
First  Vlce-Pn  sident.— B.  F.  Pickering,  B.  &  M.  R.  R. 
Second  Vice-President.— A.  Shane,  T.,  St.  L.  &  K.  C  R.  R. 
Tliird  Vice-PreKident. — A.  Zimmerman,  Col.  &  Southern  R.  R. 
Fourth  Vice-President. — C.  C.  Mallard,  So.  Pac.  Co. 
Secretary.— S.  F.  Patterson,  B.  &  M.  R.  R. 
Treasurer.- N.  W.  Thompson,  P.,  F.  VV.  &  C.  R.  R. 
Executive    Membei*8. — Arthur   Montzheimer,    C.  &   N.    W.    Ry. ; 
W.  E.  Smith,  V„  M.  &  St.  P.  Rv.;    A.  W.  Merrick,  C.  <fe  N.  W.  Ry.; 
C.  P.  Austin,  B.  &  M.  R.  R.;  C.  A.  Lichty,  The  N.  W.  Line;  W.  O. 
Eggleston,  C.  <&  Erie  R.  R. 

James  Stannak'd, 
John  Foreman, 
J.  H.  Cummin, 

Committee, 

President. — What  shall  be  done  with  the  report  of  the  Nominat- 
ing Committee?  Unless  objection  the  report  will  be  spread  upon 
the  minutes  as  read. 

President. — Any  further  business  ?  If  not  we  will  proceed  to  the 
reading  of  Mr.  Andrews's  paper  on  "  The  Use  of  Compressed 
Air,"  and  I  would  ask  the  assistant  secretary  to  read  it. 

Paper  read  by  Mr.  Pickering.     (See  paper.) 

President. — Secretary  Patterson  has  received  several  communi- 
cations wiiich  we  will  have  read  by  the  assistant  secretary. 

Mr.  Pickering  then  read  a  letter  from  Mr.  Merrick,  enclosing 
his  report  on  subject  No.  8,  **  The  Best  and  Most  Conven- 
ient Outfit  Cars  for  Bridge  Gangs,  and  Number  of  Men  Consti- 
tuting a  Bridge  Gang."  Also  a  letter  from  Mr.  Andrews  regret- 
ting that  up  to  the  present  time  he  had  been  unable  to  complete 
his  report  on  '^  Foundations  Under  Water,"  but  advised  that  he 
would  send  it  in  time  to  be  printed  in  the  Proceedings,  saying 
that  delay  was  caused  on  account  of  not  being  able  to  get  sufficient 
data  in  time  to  make  up  a  good  report.  Also  a  letter  from  Mr. 
A.  C.  Olney,  introducing  the  new  members  from  the  Plant  System, 
and  expressing  regrets  on  account  of  not  being  able  to  attend  the 
meeting. 

President. — Inasmuch  as     Mr.    Merrick's    report     has     been 
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received  we  will  listen '  to  it  before  adjourning.     I  will  ask  the 

assistant  secretary  to  read  it. 

Report  read  by  Mr.  Pickering.     (See  report  on  subject  No.  8.) 
Mr.  Cummin. — I  move  to  adjourn  until  to-morrow  morning  at 

9  :  30  o'clock,  sharp. 

Motion  seconded  and  carried. 

MORNING  SESSION,  WEDNESDAY,  OCTOBER  19, 1901. 

President. — It  is  now  after  9 :  30,  and  the  meeting  will  please 
come  to  order. 

President. — In  the  absence  of  report  on  subject  No.  3  we 
will  pass  to  the  next  subject  for  discussion,  which  is  subject  No. 
4,  "Best  Methods  of  Operating  Turn-tables  by  Power."  Mr. 
Schall  of  the  Lehigh  Valley  is  chairman.  Mr.  Schall,  will  you 
please  open  the  discussion  ?     (See  discussion  on  subject  No.  4.) 

President. — The  next  subject  is  subject  No.  6,  "Auxil- 
iary Coaling  Stations ;  Best  Design,  Capacity  and  Method  of 
Handling  Coal."  But  as  this  subject  has  been  carried  over  until 
the  next  meeting,  we  will  therefore  pass  to  subject  No.  6, 
"Water  Stations;  Best  Material  for  Foundations,  Tanks,  Sub- 
structure, Connections,  Capacity,"  etc.  Mr.  A.  S.  Markley  is 
the  chairman,  and  we  will  have  him  open  the  discussion.  (See 
discussion  on  subject  No.  6.) 

President. — We  will  pass  to  the  next  subject,  which  is  No.  7, 
"  Is  it  Best  for  Railroad  Companies  to  Erect  Their  Own  Steel 
Structures  or  to  Let  the  Manufacturers  Erect  Them  ?  "  Mr.  O.  J. 
Travis  is  chairman,  but  is  not  here.  Mr.  Zimmerman,  have  you 
anything  to  say  on  this  subject  ?  (See  discussion  on  subject  No.  7.) 

Secretary. — I  have  a  few  communications  that  I  would  like  to 
have  read  at  this  time. 

The  assistant- secretary  then  read  three  communications  from 
parties  at  Cleveland,  inviting  the  Association  to  come  to  Cleveland 
for  their  next  annual  Convention. 

Secretary. — Before  we  adjourn  I  would  like  to  announce  that 
there  are  several  parties  here  showing  samples  of  goods,  etc.,  and 
perhaps  it  might  be  of  interest  for  all  of  us  to  call  in  their  rooms. 
It  is  only  fair  and  just  that  we  should  give  these  parties  some 
attention  as  they  have  come  here  for  our  benefit  as  well  as  their 
own. 
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President. — There  is  quite  a  good  deal  more  discussion,  and  we 
want  to  adjourn  until  9  o'clock  to-morrow  morning. 

Mr.  Markley  (A  S.). — I  move  that  we  adjourn  until  to  mor- 
row morning  at  9  o'clock. 

Motion  seconded  and  carried. 

MORNING  SESSION,  THURSDAY,   OCTOBER  17,  1901. 

President. — ^The  meeting  will  please  come  to  order.  We  still 
have  one  more  subject  for  discussion,  the  report  of  Mr.  Mer- 
rick's committee  on  subject  No;  8,  ^^  The  Best  and  Most  Con- 
venient Outfit  Cars  for  Bridge  Gang,  and  the  Number  of  Men 
Constituting  a  Bridge  Gang.*'  Mr.  Clark  is  the  only  member  of 
the  committee  that  I  see  here.  Mr.  Clark,  will  you  please  open 
the  discussion  on  your  committee  report  ?  (See  discussion  on  sub- 
ject No.  8.) 

President. — Mr.  Mallard  has  a  few  announcements  to  make  at 
this  time  and  we  will  listen  to  them. 

*  Mr.  Mallard  then  explained  in  regard  to  arrangements  made 
by  the  Entertainment  Committee  for  the  trip  to  Stone  Mountain, 
the  '^  Georgia  barbecue,"  tendered  by  Mr.  Lemond  and  the  ladies 
of  Atlanta,  and  the  special  trip  after  the  close  of  the  Convention 
from  Atlanta  to  Miami,  Fla.,  and  return. 

President  —  The  discussion  on  subject  No.  5  being  closed, 
we  will  now  go  to  the  subjects  of  last  year,  and  the  chair 
would  ask  that  you  do  not  engage  in  a  general  discussion  of  these 
subjects.  If  any  members  have  any  data  collected  which  they 
intended  to  bring  up  before  this  meeting,  it  would  be  desirable 
that  they  simply  present  it  in  a  general  way  and  let  us  pass  on  to 
the  next  subject. 

Mr.  Cummin. — Inasmuch  as  our  time  is  limited  as  it  is,  I 
would  suggest  instead  of  going  into  a  discussion  of  the  subjects  of 
last  year,  that  if  any  member  of .  the  Association  has  any  new 
points  to  bring  out  on  these  subjects,  he  send  them  in  writing  to 
the^ecretary  to  be  incorporated  in  the  Proceedings. 

President. — ;You  have  heard  the  motion ;  are  there  any  remarks  ? 

Mr.  Markley  (A.  S.). — Th3  questions  cannot  be  discussed  by 
simply  writing  to  the  secretary. 

Mr.  Cummin. — That  was  not  the  motion  at  all.  The  motion 
was  that  if  any  member  present  had  discovered  or  found  out  any 
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new  points  to  bring  up  on  the  subjects  of  last  year,  to  give  us  the 
benefit  of  that  information  by  writing  such  matters  to  the  secre- 
tary, so  they  may  be  incorporated  in  the  Proceedings. 

Mr.  Berg. — Mr.  President,  the  idea  of  bringing  the  subjects  up 
again  the  second  year  is  to  give  the  members  an  opportunity,  all 
during  the  year,  to  determine  the  merits  of  the  reports  and  con- 
sider the  discussions  at  the  last  meeting,  and  then  bring  up  any 
new  matter  pertinent  or  directly  bearing  on  the  subject,  without 
extending  to  a  general  discussion,  as  it  very 'often  takes  up  much 
valuable  time  and  is  simply  a  repetition  of  the  details  of  the  dis* 
cussion  of  the  previous  year.  I  think  it  would  be  much  more 
desirable  to  vote  on  Mr.  Cummin's  motion,  and  if  anv  of  the 
members  have  personally  collected  during  the  year  some  special 
data  that  they  wish  to  call  attention  to,  which  is  directly  perti- 
nent to  the  subject  of  last  year,  that  they  present  it  to  the  secre- 
tary in  writing,  to  be  embodied  in  our  Proceedings  of  this  year. 

Mr.  Stannard. — Question. 

President. — You  have  heard  the  hiotion;  all  in  favor  of  it 
please  say  Aye ;  those  opposed.  No.  The  motion  prevails,  and 
we  will  so  act. 

President. — The  next  order  of  business  is  the  report  of  Com- 
mittee on  Resolutions.  "^ 

Mr.  Cummin. — There  is  one  matter  in  connection  with  the  reso- 
lutions to  be  submitted  to  the  Association  that  I  would  like  to 
refer  to.  I  do  not  know  whether  it  is  a  proper  question  tj  bring 
before  this  Association,  but  I  myself  do  not  think  it  is  improper. 
It  is  in  regard  to  a  circumstance  that  occurred  a  few  weeks  ago, 
that  not  only  thrilled  the  nation  of  the  United  States,  but  the 
whole  world.  I  allude  to  the  assassination  of  President  McKin- 
ley.  I  do  not  believe  in  the  history  of  the  world-  can  be  found 
such  wide,  universal,  and  extended  expressions  of  mourning  and 
sympathy,  not  only  among  the-  people  of  the  United  States,  but 
from  every  civilized  nation  on  the  face  of  the  globe,  as  was  ex- 
pressed on  this  occasion,  and  it  seems  to  me  that  it  would  be  fit- 
ting for  this  Association,  or  the  Committee  on  Resolutions,  to  pre- 
sent a  resolution  expressing  the  sympathy  of  this  Association  on 
that  event.  We  might  naturally  ask  ourselves,  W  by  was  this  sym- 
pathy so  universal  all  over  the  earth  ?  It  was  not,  in  my  opinion, 
because  President  McKinley  was  the  chief  executive  officer  of  the 
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United  States,  but  it  was  simply  becaase  William  McKinley  was 
a  man,  a  man  true,  devoted,  apright,  and  honest  in  every  way, 
and  I  think  it  would  be  wis 3  for  us  to  adopt  such  a  resolution  as 
framed  by  the  Committee  on  Resolutions,  expressing  the  senti- 
ments of  this  Aj8so(  iation. 

Report  of  Resolution  Committee  was  then  read  by  Mr.  Cl^ave- 
land.     (See  report  of  the  [Resolution  Committee.) 

BBPOBT  OF  COMMITTEE   OK   RESOLUTIONS. 

Mr,  Prenideut  and  Members  of  the  Ansociation  : 

The  Committee  on  Resolutions  has  the  followiDg  report  to  offer: 

Rf wived.  That  the  thanks  of  the  AsRociation  be  tendered  to  Goy- 
erni»r  Ciiiidler  for  hi^  most  hearty  welcome,  not  only  to  the  city  of 
Arianti.  but  to  the  state  of  Georgia. 

RcMolved,  ThHt  the  thankH  <if  the  Association  be  forwarded  to  Mr. 
T.  £.  Kitmey,  Supt.  of  the  Pullman  Co.,  Atlanta,  Gh.;  J.  A.  Dodson, 
6t*n.  Supt.  Southern  Ry.,  ChattHnoi»ga,  Teun. ;  W.  B.  Denham,  Gen. 
Supt.,  and  W.  .1.  Ilaylord,  Supt.  Trans.,  of  the  Plant  System,  Savan- 
nah, Oa.;  R.  T.  Goff,  Gen.  Supt.  of  Florida  &  EaHt  Coast  Ry.,  St. 
Augustine,  Fia. ;  Mr.  Magill,  Loc.  Agt.,  and  Mr.  Robinson,  Super- 
visor^ tif  Georgia  Ry.,  who  have  all  extended  courtesies  to  the  mem- 
bern  of  the  AKHociaiion. 

Henolvedy  Thar,  we  appreciate  the  attendance  at  this  meeting  of  rep- 
reKpnUiiiveH  t>f  the  fi>ll(»wing  papers:  Railway  Review,  Railway  Age, 
Railroad  Gazette,  Railway  Ue^uld,  and  Common  Carrier, 

Renolvd,  That  the  thanks  of  the  A8Hociiiti«*n  be  extended  to  J.  S. 
LeiiuHul,  J.  W.  Lovett,  and  the  ladies  who  have  providt^d  local  enter- 
tainment to  tlie  members  and  their  ladies,  and  to  Mr.  C.  C.  Mallard 
for  hiK  untiling  efforts  in  behalf  of  all;  also,  to  those  who  furnished 
us  with  the  most  enjoyable  and  novel  entertainment  in  the  shape 
of  the  **  Georgia  barbecue/*  which  received  the  highest  praise  from 
all. 

Renolved,  That  the  thanks  of  this  Association  be  extended  to  Geo. 
W.  Andrews  for  his  most  excellent  paper. 

Rea*doed,  That  we,  as  members  of  this  Association,  representing 
all  par  s  of  our  country,  feel  that  before  sepnrating  we  would  like  to 
expresH  our  deep  regret  at  the  calamity  that  befell  our  country  in  the 
sad  affair  that  happened  in  Buffalo  a  few  weeks  ago,  in  the  assassina- 
ti'in  of  our  beloved  president.  We  feel  that  this  is  not  only  a  loss  to 
our  own  c<»untiy,  but  to  the  world,  as  there  are  but  few  men  with  the 
strong  character  and  with  all  the  Mimple  and  lovable  characteristics 
of  William  McKinley,  and  the  w<»rld  can  ill  afford  to  lose  him. 

Revolted,  That  the  thanks  of  thiH  AsHociation  be  extended  to  the 
retiring  officers  and  members  of  the  Executive  Committee  for  their 
untiring  efforts  and  the  most  satisfactory  way  in  which  they  have 
conducted  the  buniness  of  the  Association  the  past  year,  and  to  all 
others  who  have  rendered  service  or  entertainment  in  any  form. 

Respectfully  submitted, 

H.  D.  Clkaveland, 
C.  P.  Austin, 

A.   E.   KlLT.AM, 

H.  Rettinghousb, 

Committee, 
8 
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Mr.  C  immin. — I  agree  with  those  resolutions,  particularly  in 
one  respect,  and  that  is,  the  position  taken  hy  Messrs.  Lovett, 
Mallard,  and  Lemond.  Mr.  Mallard  has  virtually  excluded  him- 
self from  all  meetings  of  this  Convention  for  the  henefit  of  our 
memhers,  and  Mr.  Lemond  and  Mr.  Lovett  have  hoth  done  so  in 
a  great  measure  themselves,  and  I  think  they  certainly  deserve 
the  thanks  of  this  Association  for  their  untiring  efforts. 

Mr.  Berg. — I  move  the  adoption  of  the  report  of  the  Conunittee 
on  Resolutions. 

Mr.  Clark. — I  second  that  motion.  * 

President. — All  in  favor  of  the  motion  please  say  aye.  The 
motion  is  carried. 

President. — Are  there  any  other  committee  reports  ?  If  not,  we 
will  pass  to  the  order  of  unfinished  husiness.  Have  you  any 
unfinished  husiness  ? 

Secretary. — Nothing,  sir. 

President. — The  next  order  of  husiness  is  new  husiness.  I 
should  say  that  under  that  we  might  take  up  the  question  of  our 
next  annual  Convention.  The  location  and  nominations  for  the 
next  Convention  city  are  in  order. 

The  following  cities  were  then  nominated  as  places  for  holding 
the  next  annual  Convention  of  the  Association :  Boston,  Minne- 
apolis, and  Q'lehec,  and  upon  ballot  being  taken  Minneapolis 
received  twenty-three  votes,  Boston  ten,  Quebec  two,  Cleveland 
one ;  total,  thirty-six. 

President. — Minneapolis,  having  received  a  majority  of  the 
votes  cast,  is  to  ha  our  next  meeting  place. 

Mr.  Pickering.— rl  move  that  we  make  this  selection  of  Minne- 
apolis unanimous,  and  that  every  one  of  us  enter  as  heartily  and 
as  earnestly  into  the  business  of  making  the  next  Convention  the 
most  successful  we  have  had  as  though  Minneapolis  had  been  our 
fir««t  choice. 

Motion  seconded  and  carried,  and  Minneapolis  was  then  made 
the  unanimous  choice  of  the  Convention. 

A  letter  was  then  read  by  the  assistant  secretary,  Mr.  Picker- 
ing, from  Mr.  Wm.  S.  Danes,  expressing  regrets  at  not  being  able 
to  be  present  on  account  of  important  work  on  hand  that  he  could 
not  leave. 

Secretary  Patterson. — In  connection  with   this,  I  would  say 
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that  in  answer  to  an  inquiry  from  one  of  the  members  of  the 
Association,  the  following  telegram  has  been  received  from  Mr. 
Danes: 

Peru,  Ind.,  Oct  17,  1901. 
If  elected  president,  will  attend  to  the  ofl^cial  duties  to  the  best  of 
my  ability.    It  was  impossible  to  attend  the  meeting,  account  new 
work  on  hand  this  year. 

(Signed)  Wm.  S.  Danes. 

Mr.  Berg. — Oar  date  of  meeting  is  specified  in  the  by-laws  as 
the  third  Tuesday  in  October  of  each  year,  still  I  believe  th^t  we 
could  change  the  date  by  a  majority  vote  of  the  meeting,  withput 
previous  notice,  as  would  be  required  in  the  case  of  a  constitu- 
tional amendment.  I  bring  this  up  now  because  in  conversation 
with  members  I  have  found  that  there  b  some  difference  of  opin- 
ion, and  while  probably  the  result  of  a  vote  may  indicate  that 
October  is  the  better  month,  I  think  no  harm  would  be  done  to 
take  a  vote.  Personally,  I  think  October  is  not  the  most  desira- 
ble month.  On  account  of  approaching  winter  a  great  numy  are 
anxious  to  get  work  done,  or  work  has  just  been  started  at  the 
last  moment,  and,  further,  the  number  of  excuses  that  we  get  at 
each  meeting,  in  regard  to  members  not  being  able  to  be  present, 
on  account  of  inspection  trip,  indicates  that  the  month  of  October 
is  a  busy  inspection  month  on  a  great  many  railroads.  I  there- 
fore move  that  the  third  Tuesday  in  September  should  be  the  date 
of  our  next  meeting. 

President. — ^The  motion  has  been  made  and  seconded  that  the 
date  of  holding  the  annual  Convention  be  changed  to  the  third 
Tuesday  of  September.     Are  there  any  remarks  ? 

Mr.  Rettinghouse. — I  wish  to  call  your  attention  to  the  fact 
that  the  roads  in  our  part  of  the  country  hold  their  inspections  in 
the  month  of  September ;  at  least,  it  is  so  on  the  North  Western. 
On  account  of  the  severe  climate  the  inspection  is  made  in  the 
month  of  September  instead  of  October. 

Mr.  lichty. — I  believe  the  state  laws  of  Iowa  and  of  other 
states  that  the  North  Western  runs  through  requires  the  bridge 
inspection  to  be  made  in  the  month  of  September.  I  have  written 
a  number  of  members  this  year,  and  their  reply  was  that  they 
could  not  get  away ;  on  account  of  having  their  inspection  they 
are  much  busier  in  September  than  in  October. 
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Mr.  Be^. — I  desire  to  say  that  we  also  ought  to  take  into  con- 
sideration the  fact  that  we  have  always  met  in  the  month  of  Octo- 
ber for  the  last  ten  years,  but  I  thought  the  subject  one  to  bring 
before  the  members,  as  it  might  be  that  the  idea  prevails  that  we 
could  not  change  the  date  of  the  meeting,  and  for  that  reason  I 
brought  up  tlie  question. 

Mr.  Stannard. — When  we  organized  we  took  all  these  things 
into  consideration.  We  discussed  the  matter  thoroughly  at  St. 
Louis,  and  also  by  letter  before  we  met,  and  the  majority  of  the 
charter  m3mbers  favored  September  25.  I  favored  September  25, 
but  when  they  got  together  in  St.  Louis,  they  made  it  a  little  later, 
the  third  Tuesday  in  October,  and  I  think  it  would  be  very  much 
better  to  leave  it  just  as  it  is. 

Mr.  Markley  (A.  S.). — Personally,  it  does  not  make  a  bit  of  dif- 
ference to  me,  and  I  know  Mr.  Berg*8  idea  is  simply  to  accommo- 
date the  majority  of  the  members.  This  year  I  know  of  no  mem- 
ber absent  on  account  of  inspection  only  on  the  Big  Four,  and  one 
or  two  others.  Aside  from  that  I  do  not  know  of  any  that  inter- 
feres with  the  inspection  trips. 

President. — If  no  further  remarks,  we  will  proceed  to  vote  on 
this  question.  All  in  favor  of  same  will  please  say  aye ;  those 
opposed,  no.  The  nays  have  it,  the  motion  is  lost,  and  our  meet- 
ing time,  therefore,  will  remain  the  same  as  at  present. 

Mr.  Cummin. — There  is  one  subject  I  desire  to  bring  up.  It 
is  a  subject  that  has  been  spoken  about  to  me  by  a  number  of 
members  since  we  came  to  Atlanta.  Article  VI  of  our  constitu- 
tion says :  '^  The  Executive  Committee  shall  exercise  a  general 
supervision  over  the  financial  and  other  interests  of  the  Associa- 
tion, assess  the  amount  of  the  annual  and  other  dues,  call,  prepare 
for,  and  conduct  general  or  special  meetings,  make  all  necessary  pur- 
chases and  contracts  required  to  conduct  the  general  business  of  the 
Association,"  etc.  Some  years  ago  our  dues  were  $2.00,  but  it 
was  found  that  our  finances  were  running  low,  and  at  a  meeting 
of  the  Executive  Committee  of  the  Association  it  was  decided  to 
increase  the  dues  to  $3.00  a  year,  but  I  think  we  now  stand  on  a 
strong  financial  basis,  and  a  number  of  the  members  have  come  to 
me  during  this  meeting  and  stated  that  they  coUld  not  see  any 
advantage  in  our  accumulating  a  large  amount  of  money.  Neither 
do  I.     If  we  have  enough  to  run  this  Association  on  a  good  square 


36 

footing  we  would  not  require  $1,000,  $2,000,  or  $2,500  balance 
in  the  treasury,  and,  while  the  power,  as  stated  before,  comes  in 
the  hands  of  the  Executive  Committee  and  I  am  a  member  of 
that  committee,  still  I  think  it  would  be  advisable  to  get  a  short 
expression  from  the  general  membership  of  the  Association,  so 
that  the  Executive  Committee  can  be  guided  by  their  views  as  to 
reducing  the  dues  to  S2.00  a  year. 

Mr.  Stannard. — I  am  in  favor  of  giving  the  members  the 
benefit  of  everything  that  we  can,  and  if  we  can  reduce  our  dues 
to  $2.00  instead  of  $3.00  I  think  we  should  do  so,  provided  we 
do  not  cripple  the  treasury. 

Mr.  Sheldon. — ^It  seems  to  me  that  if  the  opinion  of  the  Execu- 
tive Committee  is  that  the  financial  condition  is  such  that  the  dues 
ean  be  reduced,  they  are  at  liberty  to  do  so. 

Mr.  Lichty. — I  agree  with  the  remarks  made  by  the  gentleman. 

President. — We  have  $1,000  surplus  on  hand,  and  stand  little 
risk  by  reducing  our  dues. 

Mr.  Berg. — I  move  the  discussion  be  closed,  and  that  the 
matter  be  left  in  the  hands  of  the  Executive  Committee. 

President. — All  those  in  favor  of  that  motion  please  signify  it 
by  saying  aye  ;  those  opposed,  no.     The  motion  is  carried. 

Mr.  Berg. — I  would  like  to  call  attention  to  the  feature 
observed  in  publishing  the  Proceedings  of  the  meetings  of  this 
Association  that  it  is  perfectly  proper,  as  per  resolution  adopted 
heretofore  by  the  Executive  Committee  and  spread  upon  the 
minutes,  for  any  member  who  desires  to  present  a  written  discus- 
sion to  the  secretary  on  any  subject  that  has  been  up  at  this  meet- 
ing. I  mention  this  because  it  may  not  be  generally  understood 
by  the  members  that  they  have  this  privilege  ;  such  written  dis- 
cussions to  be  mailed  to  the  secretary  within  the  next  four  or  ^ve 
weeks,  in  time  to  be  printed  in  ihe  Proceedings,  and  we  will  be 
very  glad  to  receive  them. 

Mr.  Clark. — Would  like  to  ask  in  regard  to  the  Proceedings  of 
this  Association  since  its  conception,  if  there  are  copies  of  the  Pro- 
ceedings in  the  secretary's  hands,  that  is,  the  entire  Proceedings. 

Secretary. — I  have  a  full  set,  the  property  of  the  Association. 
I  also  have  extra  copies  for  sale  of  all  Proceedings,  excepting  Nos. 
3  and  4. 

Mr.  Cummin. — For  the  information  of  Mr.  Clark,  I  would  state 
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that  all  our  Proceedings  for  the  first  six  years  were  published  by 
the  '^  Roadmaster  and  Foreman "  in  book  form.  They  charge 
$2.50  a  copy  for  same,  and  subsequent  to  the  first  six  years  copies 
can  be  purchased  from  the  secretary. 

President. — We  will  now  proceed  to  the  next  order  of  business, 
which  will  be  the  election  of  officers. 

Mr.  Cummin. — If  there  are  no  other  nominations  in  addition  to 
those  presented  by  the  Nominating  Committee,  I  move  that  the 
secretary  be  instructed  to  cast  one  ballot  for  all  the  names  pre- 
sented by  the  Nominating  Committee. 

Secretary. — I  move  that  the  chairman  of  the  Nominating  Com- 
mittee, instead  of  the  secretary,  be  instructed  to  *cast  the  ballot. 

Mr.  Berg. — I  second  that  motion. 

President. — It  has  been  moved  and  seconded  that  the  chairman 
of  the  Nominating  Committee  be  instructed  to  cast  one  ballot  for 
all  the  names  presented  in  the  report  of  that  committee.  All  in 
favor  of  that  motion  will  please  say  aye.  The  motion  prevails, 
and  I  will  ask  the  chairman  of  the  Nominating  Committee  to  com- 
ply with  the  motion. 

Mr.  Stannard. — The  ballot  is  cast. 

President. — The  ballot  has  been  cast  for  your  officers  for  the 
ensuing  year,  and  you  have  elected  the  following  officers,  as  per 
the  report  of  your  Nominating  Committee,  viz. : 

President. — William  S.  Danes. 
First  Vice-President. — B,  F.  PickeriDg. 
Second  Vice-President. — A.  Sliane. 
Third  Vice-President. — A.  Zimmerman. 
Fourth  Vice-President. — C.  C.  Mallard. 
Secretary. — S.  F.  Patterson. 
Treasurer. — N.  W.  Thompson. 

Executive  Membei-s.— Arthur  Montzheimer,  W.  E.  Smith,  A.  W. 
Merrick,  C.  P.  Austin,  C.  A.  Lichty,  W.  O.  Eggleston. 

President. — In  the  absence  of  your  newly  elected  president,  I 
take  pleasure  in  introducing  Mr.  B.  F.  Pickering,  our  new  first 
vice-president.  I  thank  you,  gentlemen,  for  your  kindness  to  me 
during  the  present  session. 

Mr.  Pickering. — Gentlemen,  I  thank  you  for  your  kindness 
and  your  courteous  treatment  of  me  since  I  have  been  a  member 
of  this  Association,  and  I  am  sure  that  in  behalf  of  my  dear  friend, 
who  has  been  selected  as  your  chief  for  the  next  year,  I  can  extend 
to  you  his  hearty  thanks.     I  am  somewhat  embarrassed  in  this 
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position,  as  it  is  entir^y  unexpected  to  me.  Yet  you,  I  think, 
understand  that  each  one  of  us  is  supposed,  whatever  place  we 
are  put  in,  to  do  the  best  we  can  according  to  our  ability  for 
the  good  of  the  Association,  hence  I  am  here  for  service,  and  I 
assure  you  that  the  next  year's  work  on  my  part  shall  be  as 
earnestly  and  heartily  performed  as  any  year's  service  in  the  past. 
I  trust  we  will  all  work  diligently  and  earnestly  together  for 
the  success  of  the  Association  for  the  next  year.     (Applause.) 

First  Vice-President. — I  believe  it  is  customary  to  secure  the 
acceptance  of  the  officers  elected.  Mr.  Shane  being  absent,  Mr. 
Zimmerman  do  you  accept  the  office  of  third  vice-president  ? 

Mr.  Zimmerman. — Yes,  sir. 

First  Vice-President; — Mr.  Mallard,  you  liave  been  elected  to 
the  office  of  fourth  vice-president,  do  you  accept  ? 

Mr.  Mallard. — Yes,  sir. 

Mr.  Cummin. — I  think  several  years  we  had  him  in  line  for 
president  and  then  he  dropped  out,  very  much  to  the  regret  of 
every  member  of  the  Association  who  knew  him,  and  I  am  glad 
he  has  got  into  line  again. 

Mr.  Mallard. — I  thank  Mr.  Cummin  for  his  very  kind  words. 
I  went  out  of  the  bridge  business,  practically,  and  did  not  feel, 
under  the  circumstances,  that  I  ought  to  accept  the  position,  but 
as  Mr.  Berg  says,  once  a  member  of  the  Association  always  a 
member,  though  I  liave  not,  at  present,  actual  direct  charge  of 
bridges. 

Upon  inquiry  by  the  first  vice-president,"^  all  of  the  other  mem- 
bers present  who  were  elected  to  the  various  offices  stated  that 
they  would  accept  their  respective  positions. 

Secretary  Patterson  being  called  upon  for  a  speech  responded 
as  follows : 

Secretary. — Mr.  President  and  Gentlemen,  you  all  know  by 
this  time  that  I  am  no  kind  of  a  speech  maker.  I  appreciate  the 
honor  you  have  conferred  on  me  and  wish  to  say  that  it  shall  ever 
be  my  desire  to  do  my  best  work  for  the  good  of  the  Association. 
I  appreciate  the  honor  and  the  kindness  you  have  shown  me,  for 
this  is  the  tenth  year  I  have  acted  in  this  capacity,  and  I  assure 
you  that  while  I  cannot  say  it  is  an  easy  job,  I  can  say  that  I  have 
enjoyed  it,  and  have  attended  to  the  work  with  great  pleasure.  I 
trust  we  will  continue  to  make  our  Association  a  success,  and  in 
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regard  to  the  present  meeting,  we  can  say  tmly  that  it  is  the  best 
one  we  ever  had.     I  thank  you  for  your  kindness. 

Mr.  Berg. — I  desire  to  record  my  conviction,  obtained  from  my 
experience  with  quite  a  large  number  of  railroad  societies  that  I 
am  familiar  with  the  workings  of,  that  I  have  noticed  an  association 
rises  and  falls  according  to  its  secretary.  Without  a  secretary 
devoted  to  the  interests  of  the  Association  with  unfailing  industry 
and  constant  attention  to  all  the  many  details,  so  as  to  guide  the 
business  of  the  Association  through  the  year,  the  Association 
would  be  a  failure.  I  think  we  ought  to  remember  that  the  suc- 
cess of  our  Association  is  largely  due  to  the  industry  and  untiring 
efforts  of  our  present  secretary. 

Mr.  Bdrg. — ^I  move  that  the  president  be  requested  to  appoint 
in  the  list  of  committees,  a  committee  on  selection  of  subjects  for 
discussion  at  next  year's  meeting.  I  think  it  desiiable  to  cause 
the  president  to  select  such  a  committee  and  have  their  names 
published  with  the  regular  Proceedings  so  that  the  committee  can 
during  the  year  correspond  with  members  and  formulate  a  certain 
programme  on  subjects,  to  be  supplemented  by  a  larger  committee 
next  year.  I  think  a  small  committee,  say  of  three  members,  who 
are  workers,  and  who  will  probably  all  or  the  majority  of  them  be 
at  the  next  meeting,  should  be  appointed  on  this  committee  dur- 
ing the  year  and  then  that  committee  to  be  filled  out  by  such 
members  as  are  present  at  the  next  annual  meeting.  For  in  that 
way  these  two  or  three  members  during  the  year  could  correspond 
and  get  together  a  list  of  subjects  for  the  consideration  of  the  full 
committee  at  next  session.  I  think  the  arrangement  would  give 
better  i*esults.  This  year  the  committee  only  appointed  at  the 
Convention  met  and  we  had  quite  a  good  deal  of  trouble  trying 
to  find  suitable  subjects,  as  we  had  such  a  short  notice. 

First  Vice-President. —  Do  you  make  that  a  motion  ? 

Mr.  Berg. — Yes,  sir,  I  make  that  a  motion,  that  the  president  be 
requested  to  appoint  such  a  committee. 

Motion  seconded  and  carried. 

First  Vice-President. — I  am  requested  to  announce  that  there 
will  be  a  meeting  of  the  Executive  Committee  in  the  secretary's 
room,  at  7:30  o'clock  this  evening.  All  members  ol  the  Executive 
Committee  are  requested  to  be  present. 
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Mr.  StaDnard. — If   nothing  further,  I  move  that  we  adjoarn 
to  meet  in  Minneapolis  on  the  third  Tuesday  of  next  October. 

Mr.  Berg. — I  second  the  motion  to  adjourn. 

First  Vice-President. — Grentlemen,  if  no  other  business,  you 
liaye  heard  the  motion  before  the  house  for  the  adjournment  of 
"fchis  Convention  to  the  third  Tuesday  in  October,  1902.  All  in 
£aYor  of  same  please  manifest  by  saying  aye,  and  those  opposed 
nay.  The  motion  prevails,  and  this  Association  will  now  ad- 
journ to  meet  in  the  city  of  Minneapolis,  Minn.,  on  the  third 
Taeaday  of  October,  1902. 

S.  F.  Patteeson, 

Secretary. 


COMPRESSED  AIR. 

ITS   USE    AND    ADVANTAGES. 

BY    OEOBGB  W.    ANDREWS, 
Supt.  of  Bridges  and  Buildinga,  Baltimore  Ss  Ohio  Bailtoay, 


The  use  of  compressed  air  in  large  shops  is  too  well  known  to 
need  much  oritioism  ;  by  its  use  mechanics  have  demonstrated 
its  utility  in  both  construction  and  repairs  of  various  kinds  of 
machinery,  in  the  operation  of  the  various  cranes  and  hoisting 
appliances  of  the  shops,  in  fact,  its  powers  are  almost  unlim- 
ited. If  this  is  so  for  shops  why  not  equally  useful  for  lield 
work  ? 

Having  seen  its  advantages  in  shop  work,  and  knowing  that 

it  had  been  extensively  used  in  erection,  the  :nrriter  having  a 
large  amount  of  bridge  work  to  do  (principally  strengthening) 
asked  for  a  plant  sufficiently  extensive  to  demonstrate  its  prac- 
tical utility.  The  request  was  granted,  and  the  result  has 
proven  the  move  a  wise  One.  That  others,  with  similar  work, 
might  profit  by  the  experience  gained,  I  will  endeavor  plainly 
and  practically  as  possible  to  give  a  description  of  the  neces- 
sary plant  and  tools  for  an  outfit  for  general  bridge  and  field 
work. 

It  will  be  noted  that  the  plant  I  describe  is  one  operated  by 
steam,  and  some  will  no  doubt  ask,  Why  not  use  a  gasoline 
plant  ?  This,  of  course,  is  optional,  but  the  writer  prefers  the 
steam,  reasons  for  which  it  is  not  necessary  to  state  in  this 
paper. 

The  plant  I  have  in  operation  consists  of  an  air  compressor, 
capacity  95  feet  of  free  air  per  minute,  a  25  horse  power  boiler, 
a  water  tank  of  300  gallon  capacity,  and  an  air  receiver  of  150 
pounds  capacity.  This  plant  is  mounted  on  a  car  as  shown  on 
plan.  When  in  use  the  car  is  placed  on  a  side  track  as  near  as 
possible  to  the  bridge  on  which  the  work  is  to  be  done  ;  f  or  1 
inch  wrought  pipes  are  then  connected  to  the  air  receiver  or 
reservoir,  and  run  to  the  bridge.   At  intervals  along  the  bridge^ 
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Fig.  1.— Plan  for  Air  Compressor  Plant. 


hose  connectionB  and  globe  valves  are  placed  in  line  of  pipe  for 
connections  to  varions  tools.  The  tools  ordinarily  nsed  consist 
of  drills,  riveting  hammers  and  chipping  hammers  ;  forges  can 
also  be  arranged  to  be  operated  by  the  air.  In  operating  care 
must  be  taken  to  occasionally  blow  out  this  pipe  to  prevent  the 
accumulation  of  rust  or  dirt.  Good  wire-bound  rubber  hose 
should  be  connected  to  the  pipe  for  tool  use,  as  flexibility  is 
required  for  moving  tools  from  point  to  point. 

In  locating  the  plant  for  operation,  it  is  necessary  to  con- 
sider the  water  supply,  as  considerable  of  this  is  needed,  not 
only  for  the  boiler;  but  for  the  cooling  of  cylinders  of  air  com- 
pressor. This  is  just  as  important  where  gasoline  or  gas 
engines  are  used.  For  this  purpose  I  have  installed  with  the 
plant  a  small  steam  pump  which  can  be  set  up  at  the  nearest 
stream,  spring,  or  well,  and  1  -inch  pipe  run  to  the  car  on  which 
the  compressor  is  installed,  and  by  this  means  an  ample  water 
supply  can  be  furnished  at  small  cost.^  Steam  for  operating 
this  pump  is  supplied  from  the  boiler  operating  compressor. 

Of  the  tools  used,  there  are  a  number  of  various  manufacture 
in  the  market,  all  of  which  possess  more  or  less  merit.     The 
kind  I  have  in  use  are  as  follows  : 
Little  Giant  Air  Drill  Press. 
Boyer  short  stroke  riveting  hammer,  No.  0. 

long  stroke  riveting  hammer,  (the  new  long  stroke.) 
chipping  hammer,  No.  1. 
yoke  hammer. 

(For  ordinary  work  would  not  recommend  the  purchase  of 
the  latter.) 
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In  the  drill  press,  Morse  twist  drills  are  used,  tlie  shanks  of 
the  various  sized  drills  being  made  to  fit  the  press.  For  chip- 
ping hammers,  cape  chisels,  etc.,  blanks  are  furnished  by  the 
manufacturers  to  be  made  up  into  the  style  necessary,  or  the 
same  can  be  made  in  one's  own  shop.  The  style  of  tools  neces- 
sary will  be  developed  by  the  class  of  work  to  be  done.  As 
before  stated,  the  plant  should  be  placed  as  close  to  the  work 
as  possible.  This  is,  however,  only  as  a  matter  of  economy  in 
the  running  of  pipe. 

I  have  operated  it  as  far  as  half  a  mile  from  the  bridge  on 
which  work  was  done.  A  plant  such  as  I  have  described,  ex- 
clusive of  the  air  pipe  for  conveying  air  from  plant  to  bridge, 
will  cost  about  $1,600  (sixteen  hundred  dollars). 

The  cost  of  operating  a  plant  of  this  character  depends  in  a 
great  measure  on  the  foreman  in  charge  of  the  work.  The  man 
in  charge  of  the  plant  should  not  only  see  to  the  proper  firing 
of  boiler  and  running  of  compressor,  but  should  do  the  drill- 
ing, or  assist  in  same,  for  all  work  such  as  plates,  angles,  etc-, 
that  can  be  done  at  car.  By  doing  work  of  this  kind,  the 
actual  expense  of  man  for  running  plant  will  be  reduced  at 
least  one  half.  The  amount  of  coal  used  will  approximate 
about  one  quarter  ton  per  day.  Ordinary  repairs  to  compressor 
can  be  made  by  the  gang  in  charge. 

In  the  eighteen  months  that  our  machine  has  been  in  use 
the  repairs  have  been  very  slight,  and  machine  is  still  in  excel- 
lent condition. 

For  the  drills  and  riveting  hammers  the  expense  is  heavier, 
but  as  extra  valves  a]%  supplied,  and  of  which  at  least  two 
should  be  carried  in  stock,  there  need  be  no  delay  in  loss  of 
tools  while  waiting  for  repairs,  as  the  workmen  soon  become 
skilled  in  the  handling  of  the  tools,  and  can  make  all  ordinary 
repairs,  such  as  replacing  valves,  etc. 

I  have  been  asked  by  many  where  I  found  economy  in  a 
plant  costing  sixteen  hundred  dollars,  and  which  could  only  be 
used  by  one  gang  at  a  time;  this  I  answer  by  claiming  the 
same  superiority  of  this  method  over  the  old  slow  plodding  use 
of  hand  drills,  as  the  steam  hammer  is  above  the  hand  hammer 
and  anvil,  as  the  use  of  air  in  large  shops  is  above  the  old 
method  of  hand  work  for  every  purpose,  as  the  electric  motor 
is  above  the  horse  car.  I  might  continue  on  through  all  the 
improvements  of  the  age  were  it  necessary  to  clinch  the  argu- 
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inent,  but  as  the  work  of  a  man  or  maobine  is  their  best  sagii- 
ment,  I  only  need  point  to  that  in  this  case. 

In  the  use  of  air  drill  we  find  that  two  men  can,  under  ordi- 
nary conditions,  drill  from  five  to  six  holes  to  one  by  hand  by 
the  same  number  of  men.  The  drills  can  be  used  under  ordinary 
conditions  wherever  hand  drills  can  be  used. 

In  riveting  two  men  will,  under  ordinary  conditions,  do  the 
work  of  three  men  with  hand  tools.  As  is  well  known  by  all 
bridgemen,  we  use,  as  a  rule,  three  men  besides  the  heater,  for 
riveting,  one  to  hold  on,  two  to  drive.  With  the  pneumatic 
hammer,  one  to  hold  on  and  one  to  drive  is  all  that  is  neces- 
sary. An  additional  advantage  in  this  tool  is  that  any  intelli- 
gent helper  can  be  taught  the  use  of  it  by  a  skilled  foreman  in 
a  day,  whereas,  under  the  old  hand  method,  skilled  riveters  must 
be  employed.  Of  course  this  method  like  the  hand  driving  must 
be  watched  to  avoid  loose  rivets.  My  experience  in  this  has 
tanght  that  up  to  i  rivets,  this  method  is  not  only  effectual,  but 
highly  economical. 

In  the  handling  of  this  plant  it  must  not  be  overlooked  that 
after  drilling  and  riveting  on  large  jobs  are  completed,  there  is 
still  another  use  for  the  compressor.  It  is  a  well  known  fact 
that  in  painting  bridges,  one,  if  not  the  most  expensive,  is  the 
cleaning  of  the  metal  before  applying  paint.  By  having  a  sand 
blast  machine,  of  which  there  are  a  number  in  the  market, 
attached  to  outfit,  bridges  can  be  cleaned  in  not  only  less  time 
bat  much  better.  Personally,  I  have  not  used  a  machine  of 
this  kind,  but  have  seen  it  used  elsewhere,  notably  the  155th 
street  viaduct,  .New  York  city.  I  am  now  in  communication 
with  a  manufacturer  of  sand  blast  machines  with  a  view  of 
adopting  it  in  manner  described. 

In  conclusion  I  have  a  few  suggestions  to  offer: 

1.  That  anyone  having  a  large  amount  of  field  work  in  which 
there  is  considerable  field  drilling  and  riveting  to  do,  should 
beyond  doubt  install  a  plant  of  this  kind. 

2.  That  all  who  are  inclined  to  doubt  and  who  have  sufficient 
work  to  justify  it,  should  either  try  the  method  or  see  it  in 
practical  operation  before  condemning  it. 

3.  That  if  the  manufacturers  would  reduce  their  apparent 
exorbitant  prices  *for  drills,  hammers,  and  repair  parts,  many 
more  would  be  in  use. 
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4.  That  as  this  is  an  age  of  advancement  and  progressiveness, 
and  one  in  which  no  man  can  remain  inactive,  and  at  same  time 
keep  abreaat  of  his  fellow-workers,  it  behooves  all  to  watch 
carefully  the  in^roirementa  in  their  special  line,  and  grasp  all 
possible  opportunities  for  the  economical  handling  of  their 
work,  as  well  as  relieving  their  employes  of  unnecessary  labo- 
rious duties. 


COMMITTEE  REPORTS  FOR  1900-1901. 
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I. — Methods   op  Sinking  Foundations  pob   Bbidoe   Piers  in 
Depth  op  Water  Twenty  Feet  and  Under. 

To  the  Members  of  Association  of  Railway  Superintendents 
of  Bridges  and  Bui/dings  : 

Genti<embn  : — Yoar  Committee  on  Beet  Methods  of  Sinking 
Foundartions  in  Depth  of  Water  Twenty  Feet  and  Under,  re- 
spectfully submit  the  following  report : 

Preparatory  to  drawing  up  a  report,  a  circular  was  sent  out 
to  a  number  of  members  by  the  chairman  of  your  committee, 
drawn  in  personal  form,  as  follows  : 

''Dear  Sir  : — As  you  are  aware,  I  am  chairman  of  committee 
on  best  methods  for  placing  foundations  in  water  for  depth  of 
twenty  feet  and  under.  I  have  gone  into  this  pretty  deeply,  and 
<3an  find  nothing  better  than  the  old  reliable  coffer  dams,  or  for 
very  shallow  water,  a  dam  made  of  sand  bags,  and  the  interstices 
filled  with  clay  and  gravel. 

"  I  would  like  very  much  to  have  your  views  on  this  subject, 
that  is,  what  do  you  consider  the  most  practicable  and  econom- 
ical method  for  keeping  out  water  during  excavation,  and  con- 
struction of  masonry?"  ' 

To  this  circular  a  number  of  answers  were  received  stating  that 
the  circular  fully  stated  their  views,  that  is,  the  most  economical 
method  was  the*  ordinary  coffer  dam,  as  shown  on  print  '*  A." 
Replies  were  also  received  from  members  showing  different 
methods,  all  of  which  possess  merit,  and  will  be  found  appended 
to  this  report. 

The  Pennsylvania  Railroad  Company  are  at  this  time  building 
bridge  piers  in  the  Schuylkill  river  at  Philadelphia,  just  west  of 
their  Broad  Street  station. 

For  this  work  the  ordinary  coffer  dam  is  being  used  in  depth 
of  water  of  about  twenty-five  feet. 
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The  maee  of  opinion  on  this  enbject,  both  for  ntilitj  and 
economy  leane  to  the  coffer  dam,  pnddled  with  a  miitare  of 
gravel  and  clay.  The  old  opinion  in  the  paddling  of  coffer  dams 
-waa  that  clay  alone  should  be  used,  but  experience  has  found 
tbiB  to  be  erroneous.  It  has  been  fonnd  that  though  clay  may 
be  tighter  at  first,  the  least  leakage  will  wear  a  larger  hole,  and 
the  clay  being  packed  hard,  will  not  fill  up  the  opening,  but  on 
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Fio.  2.— Ordinary  Coffer  Dam. 

the  other  baud  with  gravel  mixed  with  clajr,  if  a  small  opening 
is  made  by  water,  the  ^ravul  will  gradually  wash  into  it  and 
close  it. 

The  method  of  sand  bags  mentioned  in  circular,  coOHists  of 
old  cement  bags  filled  with  sand  and  piled  around  the  opening 
for  pier  or  foundation  ;  after  thene  are  laid  as  close  as  possible, 
gravel  and  clay  is  banked  up  on  both  sides.     For  depths  of  fire 
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feet  or  less,  in  moderately  smooth  water,  this  has  been  found 
very  effective.  If  care  is  taken  in  the  puddling,  this  can  be 
made  thoroughly  water  tight,  and  for  shallow  water  it  is  much 
more  economical  than  the  timber  dam. 

The  chairman  of  this  committee  has  been  using  this  methed 
in  light  and  shallow  streams  for  the  past  fifteen  years,  and. 
for  such  work  as  named  heartily  recommends  it. 
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Fio.  4.— Coffer  Dam  as  used  at  Waluut  St.  Bridge,  Philadelphia,  Pa. 


The  method  used  by  the  Department  of  Public  Works  of 
Philadelphia,  in  the  construction  of  that  portion  of  the  Dela- 
ware river  bulkhead  from  Vine  street  to  South  street,  is  well 
worth  considering  for  foundations  under  water  where  coffer 
dams  are  impracticable.  The  following  description  is  taken 
from  the  Twentieth  Annual  Beport  of  that  Department : 

*<  A  bank  of  selected  coarse  gravel  with  outer  slope  faced  with 
rip  rap  dumped  on  the  site  ;  after  the  soft  river  was  dredged, 
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piles  were  driven  through  the  gravel  and  sawed  off  about  twelve 
feet  below  water ;  three  rows  of  additional  drag  piles,  to 
which  batter  piles  are  secured ;  concrete  blocks  below  low  water 
line,  with  a  width  of  twelve  feet  at  the  base,  set  on  top  of 
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Fig.  5.— An  English  Coffer  Dam. 

piles,  and  even  bearing  was  obtained  by  placing  a  cement  mat- 
tress on  the  head  of  the  piles ;  concrete  wall  formed  in  place 
from  low  water  line  to  an  elevation  of  plus  2  feet  5  inches.  The 
concrete  blocks  were  made  of  machine-mixed  concrete,  formed 
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in  steel  molds  and  set  in  place  by  a  two-legged  pivoted  shear  or 
^  A '  frame  set  on  a  scow.  The  skeleton  forms  for  making  the 
concrete  wall  above  low  water  were  set  directly  on  the  blocks 
and  sheathed  with  planed  boards,  against  which  the  concrete 
was  rammed,  the  joints  between  two  sections  being  formed  by 
two  thicknesses  of  tar  paper." 

This  construction  is  shown  on  sketch  **  C.*' 
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Fig.  6.— An  English  Coffer  Dam. 


In  1891  the  city  of  Philadelphia  built  a  bridge  across  the 
Schuylkill  river  at  Walnut  street,  and  in  building  the  piers  they 
started  with  what  is  known  as  the  Bobinson  cylinder  caisson; 
this  consisted  of  12  x  12  tongued  and  groved  timber  as  sheet  pil- 
ing,  driven  close,  and  in  circular  form,  then  banded  together 


with  iron  plates  from  two  to  three  feet  u-ide.  After  having  this 
washed  away  tirice,  thej  abandoned  that  method  and  adopted 
the  plan  shown  on  sketch  ''fi,"  using  the  same  timber  ^b  orig- 
inatlj'  nsed  on  the  eircalar  caiBsoc.  Three  piers  were  erected 
with  this  Btjle  of  dam.  Three  sketches  are  attached  show- 
iDg  Bome  of  the  different  atjleB  of  coffer  dam  iD  one  in  Eng- 
land. "Cisatjle  of  dam  used  in  noft  bottoms,  and  where 
the  bead   of   water   is   not  great.     The  gauge   piles  "A "  are 
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Fio.  7.— Ad  Eii(;llBh  Coffer  Dam 


driven  at  distances  of  from  four  to  eight  feet,  to  which  wallings 
"B"  are  fixed;  between  these  sheet  pilings  "C"  are  driven. 
The  sheet  piles  are  shod  with  iron,  having  a  sloping  edge  t» 
cause  the  pilen  to  cling  while  being  driveD. 

In  the  centre  of  each  bay  there  is  a  key  pile,  having  a  slight 
taper,  which  on  being  driven  down  compresses  the  sheeting 
firmly  together. 


52 

,  ''Sketch  'E'  is  style  of  dam  used  in  construction  of  Thames 
embankment,  where  the  water  pressure  was  great.  This  con- 
sists of  an  outer  and  inner  dam  of  2  rows  of  closely  driven 
piles,  with  intervening  spaces  of  6  feet,  filled  with  clay 
puddle.  The  dams  were  supported  by  stays  abutting  on  firm 
ground,  or  where  this  could  not  be  done,  dwarf  piles  were  driven 
deep  enough  to  afford  sufficient  resistance.'' 

*'  Sketch  '  F  '  shows  coffer  dam  designed  by  Mr.  D.  Stevenson, 
which  is  specially  adapted  to  a  hard  bottom  where  piles  cannot 
be  driven.  It  is  formed  of  two  rows  of  iron  piles  placed  three 
feet  apart  and  jumped  into  the  rock,  which  supports  two  linings 
of  planking,  the  intermediate  space  being  filled  with  puddle, 
and  the  whole  structure  properly  stayed. 

''This  dam  has  been  successively  employed  on  a  number  of 
works,  and  to  a  maximum  depth  of  13  feet  6  inches.  On  the 
ribble  excavation  the  maximum  depth  at  high  water  was  16  feet, 
in  high  river  floods  the  whole  dam  was  submerged,  but  when 
water  subsided  the  iron  rods,  although  only  15  inches  in 
the  rock,  were  not  drawn  from  their  fixtures.  '* 

The  last  three  methods  are  mentioned  in  detail  for  the  reasion 
that  they  are  but  little  known  to  most  of  our  members,  and  it 
is  believed  they  possess  sufficient  interest  to  form  part  of  this 
report. 

In  the  appendix  to  this  report  will  be  found  several  methods 
of  more  than  passing  interest  to  not  only  the  members  of  this 
Association  but  to  all  interested  in  this  class  of  work.  Among 
some  6f  the  novel  methods  that  have  been  suggested  to  your 
chairman  during  the  search  for  information  on  this  subject,  the 
following  is  one  that  deserves  more  than  passing  notice  :  First, 
a  wrought-iron  pipe  about  6  inches  in  diameter,  perforated  with 
holes  and  driven  through  the  soft  bottom  to  gravel  or  rock,  then 
hydraulic  cement  forced  into  the  pipe  under  sufficient  pressure 
to  force  it  out  into  the  mud,  this  to  be  done  at  sufficient  inter- 
vals as  to  ultimately  give  a  solid  cement  bottom. 

This  is  inserted  for  the  reason  that  it  was  a  novelty  to  your 
chairman,  and  may  be  so  to  others. 

In  designing  coffer  dams,  Professor  Rankin,  in  considering 
the  matter  of  resistance  to  water  pressure,  gives  the  following 
formula  for  calculating  the  pressure  which  the  struts  may  have  to 
bear  : 

"  Let  b  =  breadth  in  feet  of  the  division  of  the  dam  sus- 
tained by  one  strut. 

X  =  the  depth  of  water  in  feet. 

W  :=  the  weight  of  a  cubic  foot  of  water  in  pounds. 

P  =  the  pressure  of  water  against  that  division  of  the  dam. 

ThenP  =  wbx«-T-2. 

And  the  moment  of  that  pressure  relative  to  a  horizontal  axis 
at  the  level  of  the  ground  is  M  =  wbx*-^6. 

Let  h  be  the  height  above  the  ground  at  which  the  strut 
abuts  against  the  dam,  and  I  its  inclination  to  the  horizon,  the 
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thruBt  along  the  strut  T  =  M  sec  ;  I  -f-  h^  from  vhich  the  aoant- 
ling  required  can  be  calculated. 

In  conclusion  we  would  recommend  to  those  who  desire  to  go 
deeper  into  the  subject  the  reading  of  Baker's  Treatise  on 
Masonry  Construction. 

G.  W.  Andbews. 
C.  C.  Mallabd, 

C.  A.    LiCHTY, 

C.  W.  Goocir, 
C.  S.  Thompson, 

D.  BOBBBTSON, 

Committee. 

APPENDIX  TO  SUBJECT  NO.  1. 

Mr.  Bobinson. — As  one  of  the  committee  appointed  to  report 
on  the  following  subject:  ''Method  of  sinking  foundations  for 
bridge  piers  in  depth  of  water  twenty  feet  and  under/'  I  beg  to 
submit  the  following: 

I  recognize  this  as  a  very  broad  question,  admitting  of  many 
solutions,  as  the  conditions  vary  in  every  place.  In  no  two 
places  have  we  been  able  to  follow  exactly  the  same  methods.  I 
have  also  found,  in  my  experience  here,  that  in  very  few  cases 
have  we  found  a  good  natural  foundation  at  a  depth  of  twenty 
feet.  We  have  constructed  some  piers  in  places  where  there 
seemingly  was  no  bottom  at  all.  We  find  that  the  cross  sec- 
tions of  a  stream  under  some  of  our  bridges  are  very  variable, 
and  the  question  of  probable  scour  is  not  an  easy  one  to  solve. 

In  general  I  am  in  favor  of  a  pile  foundation  with  concrete 
mat,  or  when  possible  to  do  away  with  the  piles,  to  place  the 
concrete  directly  on  the  natural  foundation.  In  the  lesser 
depths  of  water  we  generally  use  sheet  piling.  After  driving 
our  foundation  piles  (if  necessary)  we  drive  short  piles  at  the 
corners  of  what  we  intend  using  as  a  base  of  the  pier.  These 
piles  we  cap.  With  this  as  a  form  we  drive  dove-tailed  sheet 
piling,  as  nearly  water  tight  as  possible,  forming  the  size  of  our 
pier  base. 

The  water  is  pumped  out,  and  if  necessary  the  ground  is  ex- 
cavated to  a  depth  of  at  least  8  feet  below  low  water.  An  8-inch 
centrifugal  pump  will  keep  the  water  out  in  most  cases.  The 
foundation  piles  are  then  cut  off  at  least  5  feet  below  low  water, 
and  the  concrete  put  in.  The  mat  extends  down  3  feet  below 
the  cut  off  and  up  to  low  water  line.  Concrete  is  well  tamped 
around  the  piles.  If  there  is  no  base  for  the  mat  of  concrete  to 
rest  on,  rubble  is  dumped  in  around  the  piles  to  fill  up  to  bottom 
of  mat. 

The  general  arrangement  of  sheet  piling  is  shown  on  Plate  1, 
Figs.  2  and  3.  Fig.  2  also  shows  the  mat.  We  use  from 
4x12  inches  to  7x  16  inches  for  sheet  piling  according  to  depth. 
The  dove-tailing  is  made  by  beveled  strips  1  inch  thick  on  the 
edges  of  sheet  piling,  as  shown  on  Fig.  1,  Plate  1. 
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As  stated  before,  the  ''  mat  '*  usually  extends  up  to  low  water, 
where  the  pier  proper  is  started.  This  gives  us  a  step  of  twelve 
inches  all  around  the  pier.  If  known  we  can  find  a  good  natural 
foundation  at  not  too  great  a  depth,  we  often  use  the  above 
method,  leaving  oat  the  piles  and  placing  the  mat  directly  on 
the  natural  foundation.  This  method  we  use  only  in  the  shal- 
low water. 

In  deeper  water  we  use  a  coffer  dam.  Piling  is  sometimes  used 
but  more  often  we  depend  upon  a  natural  foundation.  The 
sides  of  the  coffer  dam  should  ha^e  a  batter  of  1-2  inch  to  the 
foot,  allowing  the  coder  dam  to  release  itself  as  the  ground 
within  is  excavated,  or  when  *'  ditching"  as  digging  away  from 
the  sides  is  termed.  Again  the  water  is  kept  out  by  means  of 
centrifugal  pumps  using  a  6-inch,  8-inch,  or  10-inch  pump  a& 
the  case  may  require. 

By  this  means  we  excavate  to  the  natural  foundation,  and  then 
put  in  a  mat  of  concrete  about  3  feet  deep,  well  tamped.  This 
we  allow  to  stand  4K  hours,  when  the  water  is  pumped  out  for 
the  last  time  and  the  balance  of  the  concrete  put  in  in  the  usual 
manner.  All  our  concrete  is  mixed  by  machine  and  conveyed 
to  pier,  either  by  steam  crane  and  bucket,  or  by  wheelbarrow. 
This  method  of  construction  can  only  be  used  where  pumps  can 
control  the  water. 

Plate  2,  Figs.  1  and  2,  show  the  general  construction  of  cof- 
fer dam  used.  In  the  case  shown,  the  depth  was  slight  and  6x6 
timbers  were  used.  Ordinarily  we  make  the  framework  of 
12x12  or  even  heavier;  the  outside  covered  with  two  thick- 
nesses of  2-inch  plank  surfaced  on  one  side  and  edges.  The 
joints  of  one  row  coming  opposite  the  centers  of  plank  on  the 
other  row,  we  obtain  a  very  compact  and  almost  water-tight 
coffer  dam.  The  cutting  edge  is  formed  by  beveling  the  ends 
of  the  plank  as  shown  in  Fig.  1.  Fig.  1,  Plate  2,  also  shows 
the  method  we  adopf  for  making  our  forms. 

We  had  a  very  difficult  piece  of  work  which  has  just  been 
completed  at  the  Oakland  Terminal  Depot.  A  short  descrip- 
tion of  it  may  not  be  amiss  at  this  time. 

We  have  at  the  entrance  to  the  Ferry  Slip  two  large  water 
t^nks  on  each  side  of  the  slip.  The  tanks  are  placed  one  over 
the  other  in  towers,  which  form  architectural  features  of  the 
Terminal  Depot.  These  tank  towers  were  originally  on  pile 
foundations  with  rubble  filled  in  around  the  piles  to  water  sur- 
face, about  average  high  tide.  This  made  the  depth  of  rock 
about  12  feet.  After  a  few  years  it  was  found  that  the  teredos 
were  cutting  the  piles,  in  spite  of  the  protection  the  rocks  were 
supposed  to  have  afforded.  We  then  took  out  the  rock,  level- 
ling them  down  to  low  water  and  put  a  mat  of  concrete  around 
the  piles  and  resting  on  the  loose  rocks.  This  lasted  a  number 
of  years,  when  it  was  found  that  the  teredos  had  cut  the  piles 
entirely  off,  and  the  tanks,  concrete,  and  loose  rock  were  grad- 
ually moving  into  the  slip.     Something  had  to  be  done,  and  it 
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was  decided  to  sink  a  cylinder  at  each  corner  of  the  towers,  to 
hard  pan  20  feet  below  low  water.  At  first  a  wooden  cylinder 
was  tried..  This  was  24  feet  long,  6  feet,  6  inches  diameter  at 
the  bottom,  and  6  feet  0  inches  diameter  on  top.  In  spite  of 
the  many  bands  on  the  outside,  it  was  impo<«sible  to  keep  the 
cylinder  air  tight  when  part  of  it  was  in  water  and  part  out. 
This  had  to  be  abandoned  and  was  replaced  by  steel  cylinders. 
The  steel  cylinders  were  made  in  7-foot  sections  out  of  1-4  x  84- 
X  120-inch  sheets  of  steel.  The  longitudinal  joints  were  lapped 
with  a  1  3-4-inch  lap  and  riveted  with  a  single  row  of  1-2-inch 
rivets  spaced  1  3-4  inches  apart.  The  inside  bracing  was  com- 
posed of  rows  of  1-2  X  3  x  3-inch  angles  riveted  to  the  sides  and 
spaced  at  varying  distances  according  as  to  the  depth  at  which 
section  was  to  be  used.  Spacing  in  lower  section  was  24  inches 
apart  and  in  top  section  just  one  inch  around  the  middle.  At 
the  horizontal  joints  the  angles  were  put  on  the  outside  and  the 
joints  made  with  screw  bolts  and  lead. 

The  air  lock  was  a  section  of  boiler  closed  top  and  bottom, 
made  exact  size  of  sections  of  cylinders,  with  angle  iron  on 
bottom  so  an  ex&ct  joint  could  be  made  with  each  section. 
In  the  side  and  bottom  was  a  manhole  covered  by  a  hood,  that 
when  closed  was  perfectly  airtight.  The  manhole  in  the  side 
was  about  the  middle  of  air  lock,  the  one  in  bottom  was  as  close 
to  one  side  as  possible.  On  the  opposite  side  and  about  half 
way  up  was  a  shelf  upon  which  the  mud  and  rocks  were  placed 
as  sent  up  from  below.  When  this  shelf  was  full,  the  men 
would  come  up,  close  manhole  in  floor,  and  three  loud  raps  on 
the  side  would  cause  the  air  to  be  turned  off  and  the  hood  at 
the  side  lifted  when  the  mud,  etc.,  would  be  discharged.  The 
lower  portion  was  lighted  by  5-16  candle-power  incandescent 
electric  lamps  and  the  lock  was  lighted  by  3-16  candle-power 
lights.  For  a  guide  for  the  cylinders  a  square  frame  was  used, 
open  at  two  sides,  so  the  sections  could  be  put  in.  It  stood  24 
feet  above  the  wharf  and  was  supplied  with  a  pully  in  the  top 
with  which  to  handle  the  sections. 

When  air  lock  was  in  place  two  1  1-4  chains  with  turn  buckles 
at  each  end  were  taken  over  the  top  and  fastened  at  ends.  When 
air  was  out  of  caisson  the  turn  buckles  were  screwed  up  and  the 
cylinder  was  forced  down.  On  one  of  the  cylinders  the  angle 
iron  on  outside  at  horizontal  joint  got  caught  on  the  old  cement 
mat  under  water.  This  caused  some  delay,  but  was  overcome 
by  use  of  a  12  x  14-inch  by  30-foot  stick  placed  over  top  of  air 
lock  and  used  as  a  lever  with  leverage  of  24  feet.  By  use  of 
blocks  and  tackles  on  this  lever  the  cylinder  was  forced  down. 

The  compressed  air  was  furnished  from  the  main  of  the  inter- 
locking system  on  the  pier,  into  a  tank  6  feet  10  inches  long 
and  3  feet  7  inches  in  diameter.  The  maximum  pressure 
in  this  tank  was  75  lbs.,  the  minimum  was  15  lbs.  The  maxi- 
mum working  pressure  in  the  caissons  was  15  lbs.,  the  minimum 
5  lbs.     When  the  caisson  was  entered,  a  greater  pressure  than 
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the  maximum  was  used,   to  force  water  out  quickly,  but  wa» 
soou  reduced  to  working  pressure  needed. 

The  light  was  furnished  by  a  60  light  Gramm  dynamo,  run 
by  a  3  1-2  H.  P.  gasoline  engine.  **  The  Otto/'  A  telephone  wa» 
placed  inside  the  caissons  so  that  communication  could  be  had 
at  all  times  without  stopping  the  work.  The  work  was  kept  up 
night  and  day.  In  all,  eight  cylinders  w^ere  put  down  to  an 
average  depth  of  20  feet  below  low  water.  This  work  took  8 
weeks.  The  best  record  made  was  8  feet  in  24  hours,  while  the 
least  that  was  made  was  when  they  were  stuck  on  the  concrete. 
The  work  was  done  when  laborers  were  hard  to  get  as  there  was^ 
so  much  work  above  on  dry  land  that  it  was  difScult  getting  men 
to  go  under  water.  Considering  the  awkward  place  in  which 
the  work  had  to  be  done,  the  result  was  satisfactory. 

Mr.  Berg. — I  enclose  a  sketch  made  by  one  of  my  assistants,, 
of  a  foundation  method  we  have  had  used  by  two  of  our  con- 
tractors during  the  last  two  years  at  half  a  dozen  foundations  in 
water  up  to  10  feet  deep.  It  consists  of  setting  up  plank  edge- 
ways, held  apart  by  oak  rungs,  forming  ladders.  It  is  a  very^ 
cheap  and  efficient)  method  up  to  10  feet. 

For  depth  from  10  to  20  feet,  I  believe,  the  method  of  a  solid 
crib  of  6x12,  8x12,  or  12x12  timbers,  resting  on  top  of  each 
other,  caulked  and  iron  dowelled  together,  is  the  best.  Accord- 
ing to  whether  the  bottom  dredging  is  done  before  or  after  sink- 
ing. If  done  before,  then  a  hole  or  ditch  is  dredged  out  and  the 
coffer  dam  sunk  to  bottom.  Then  any  silt  remaining  is  taken 
out  by  an  orange-peel  bucket  and  the  bottom  concreted  under 
water  ten  or  twelve  feet  up  and  the  balance  pumped  out  and 
work  prosecuted  in  the  dry. 

If  dredging  is  not  done  ahead,  then  the  coffer  dam  is  sunk  and 
the  interior  dredged  out  by  orange-peel  bucket  and  the  crib 
allowed  to  follow  until  home. 

The  subject  of  your  report,  .while  specifying  20  feet  as  the 
limit,  I  should  say  is  intended  to  cover  slack  depths  more  par- 
ticularly and  for  such  I  think  the  upright  plank  ladder  coffer 
dam  is  very  cheap. 

Mr.  Noon. — **!  have  had  very  little  experience  in  putting^ 
down  foundations  to  a  depth  of  20  feet.  What  work  I  have 
done  in  that  line  I  have  used  the  coffer  dam.  Consider  it  as- 
good  as  any  I  have  seen." 

Mr.  Markley  (A.  S.).—**  Replying  to  your  letter  of  July  26,. 
in  reference  to  putting  in  coffer  dam  for  foundation  in  water 
having  a  depth  of  20  feet  and  under.  I  know  of  no  better  way 
than  the  old  style  coffer  dam  made  out  of  2x8  sheet  piling,  2  or 
3  ply  wherever  the  occasion  demands  it.  I  have  used  also  the 
Wakefield  Triple  Lap  Sheet  Piling,  which  is  the  best  wall  for 
coffer  dams  I  know  of,  made  3  ply,  2x8,  and  can  be  made  abso- 
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lately  water  tight.  This  sheet  piling  is  made  with  tongue  and 
groove  and  put  together  similar  to  flooring,  the  groove  being  1 
inch  deep,  the  tongue,  of  course,  being  of  corresponding  depth. 
We  have  had  very  bad  leaks  where  this  piling  was  used  and  by 
simply  running  sand  and  gravel  down  the  joint  where  the  leak 
occurred  would  stop  it  at  once.  Where  there  is.  very  much  dif- 
ficulty in  keeping  the  earth  and  water  out,  this  style  of  coffer 
dam  is  by  far  better  than  any  I  know  of. 

"I  have  had  men  explain  to  me  that  the  putting  in  of  mixed 
<;oncrete  in  sacks  dry  and  laying  them  in  bottom  of  dam,  in 
place  of  wet  concrete  forming  a  foundation  for  the  structure, 
these  are  laid  when  the  dam  is  filled  with  water,  which  of  course 
jou  know  is  quite  an  advantage  over  the  old  way,  because  the 
water  is  not  running  over  the  mixture  and  washing  the  sand 
And  cement  away.  I  have  had  no  experience  in  the  last  named 
mode,  consequently  I  can  only  give  it  to  you  as  others  have 
given  it  to  me,  which  from  their  report  has  been  very  suc- 
-cessful." 

Mr.  Snow. — ''Answering  yours  of  the  25th  inst.  I  don't  know 
4iny  better  way  to  *  keep  out  water  during  excavation  and  con- 
struction of  masonry '  than  the  old  fashioned  coffer  dam.  Many 
piers  are  put  in,  however,  without  keeping  out  the  water.  You 
have,  of  course,  read  up  on  the  method  of  founding  on  cribs.  I 
<;an  give  you  references,  if  you  wish,  to  many  articles  in  Engi- 
neering NewH  describing  the  building  of  piers  in  Western  riv- 
ers on  cribs.  I  have  »had  no  experience,  I  am  glad  to  say,  in 
building  masonry  with  the  lower  courses  wood  and  the  upper 
«tone.  Neither  have  I  had  experience  in  building  masonry  in 
tubs  with  detachable  sides. 

**I  send  you  in  another  cover  a  blue  print  which  shows  a  style 
of  founding  piers  that  has  been  used  by  the  city  of  Boston  a 
^reat  deal  in  the  tidal  streams  around  here.  The  method  is  as 
follows  :  The  soft  mud  is  dredged  out  to  sand  bottom,  piles 
lire  driven  3  to  3i  inches  apart,  then  cat  off  to  an  approximate 
grade  with  a  circular. saw  under  water,  then  another  set  of  piles 
is  driven  intermediate  between  the  first  ones  and  cut  off  at  a 
higher  level,  then  a  line  of  6-inch  Southern  pine  sheeting 
grooved  and  splined  is  carefully  driven  around  the  cluster,  with 
iops  above  high  tide,  then  rich  Portland  cement  concrete  is  de- 
posited by  means  of  a  tube  or  'tremie'  among  the  piles  till  a 
sufficient  mass  is  in  place  to  resist  the  upward  lift  of  the  water 
when  the  water  is  pumped  out  and  masonry  laid  in  the  usual 
way.  The  print  which  I  send  shows  the  second  crop  of  piles 
altogether  too  high,  in  my  opinion,  and  I  believe  the  city  engi- 
neers in  their  later  practice  have  cut  the  two  series  as  near  one 
level  as  possible.  The  only  valid  reason  for  driving  two  sets  is 
that  more  room  is  obtained  between  tlie  piles  for  handling  the 
«aw  frame.  A  better  scheme,  in  my  opinion,  is  to  use  a  steam 
piston  hammer  driver  with  a  large  pipe  follower  and  put  the 
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pile  right  down  to  grade  so  as  to  need  no  cutting  off.  It  is  im- 
material, of  coarse,  about  having  the  heads  all  at  one  exact  level. 
I  would  advise  having  their  heads  only  a  foot  or  two  above  the 
bottom  of  dredging  as  it  is  next  to. impossible  to  get  good  re- 
sults with  the  concrete  tube  working  among  the  pile  heads.  If 
proper  brands  of  Portland  cement  are  used  there  is  no  trouble 
At  all  in  getting  excellent  concrete  when  put  in  in  this  way.  If  you 
would  like  to  read  more  about  this  subject  I  will  try  to  get  you 
the  annual  report  describing  the  bridge  of  which  the  pier 
shown  on  the  print  that  I  send  forms  a  part.  The  water  here  is 
30  feet  deep,  which  I  guess  is  about  as  deep  as  this  method  has 
been  used. 

"Of  course  if  piles  are  not  needed  the  case  is  simplified.  The 
sheeting  is  driven  only  enough  to  hold  the  toes.  It  is  cut  off  at 
low  water  when  the  pumping  is  finished. 

**  When  it  is  desired  to  pump  out  and  excavate  in  the  open  I 
favor  two  lines  of  planking  about  §  of  the  depth  apart  filled  with 
gravelly  earth.  If  a  single  line  is  tried  it  must  be  driven  very 
nicely  or  there  will  be  trouble,  and  unless  the  ground  is  per- 
fectly clear  it  costs  more  to  get  a  single  dam  tight  than  it  does 
to  drive  and  fill  a  double  one.  If  a  double  dam  is  used  it  needs 
to  be  driven  only  tight  enough  to  hold  gravel  and  the  filling 
will  do  the  rest.  Moreover  it  may  be  made  of  cheaper  stock. 
I  do  not  believe  in  the  old  fashioned  English  rule  of  using  clay 
for  filling  coffer  dams.  The  material  should  be  pliable  enough 
to  crumble  down  if  the  least  hole  is  washed  out  of  it,  and  it 
should  be  heavy  enough  to  settle  at  once  in  water. 

"  It  pays  to  set  a  coffer  dam  well  out  from  the  limits  of  the 
excavation  so  that  the  natural  bed  of  the  stream  need  not  be 
disturbed  next  to  the  sheeting,  and  if  much  earth  must  be  exca- 
vated a  generous  sized  dam  allows  of  setting  an  inner  line  of 
sheeting  to  follow  down  with  the  excavation. 

DISCUSSION. 

Mr.  Stannard. — Our  method  of  sinking  foundation  in  water  six 
feet  and  over  in  depth ;  will  say,  we  drive  sheet  piling  two  thick- 
nesses and  filling  in  around  piling  to  keep  water  out.  Where  we 
can  obtain  rock  at  a  reasonable  depth  we  excavate  to  the  rock,  lev- 
eling up  with  concrete,  upon  which  masonry  is  started  In  case 
we  do  not  find  rock  we  then  drive  piling  to  a  sufficient  depth  to 
secure  a  good  foundation,  cutting  piling  off  to  a  level,  excavating 
around  piling  to  a  depth  of  about  three  feet  and  fill  this  space  with 
concrete  level  with  top  of  piling,  starting  masonry  on  top  of  pil- 
ing, being  particular  to  use  large  footing  stone  for  the  two  bottom 
courses.  The  concrete  should  extend  at  least  sixteen  inches  out-, 
side  of  piling  line  4vhich  binds  and  protects  the  entire  foundation. 
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I  also  find  it  works  well  to  drop  concrete  a  distance  of  fifteen  to 
twenty  feet,  having  concrete  thoroughly  mixed  before  dumping. 
This  process  is  intended  for  any  soft  foundation. 

Mr.  Cummin. — Do  I  understand,  Mr.  Stannard,  that  you  come 
just  up  to  a  level  of  the  top  of  the  piling  and  start  your  masonry 
on  that,  using  a  large  footing  stone  for  the  first  course  ? 

Mr.  Stannard. — ^Yes,  sir. 

Mr.  Cummin. — My  idea  is  not  to  stop  at  the  top  of  the  piling, 
but  to  go  several  feet  above  them,  and  I  find  that  gives  very  good 
satisfaction. 

Mr.  Stannard. — Our  experience  of  bringing  concrete  level  to 
the  top  of  the  piling  and  starting  the  masonry  on  top  of  that,  is 
that  we  have  had  good  results  from  every  case.  The  old  way  used 
to  be  to  bring  it  up  to  the  top  and  then  plank  it  over  and  start  the 
masonry ;  found  that  not  as  good  as  starting  on  the  concrete. 

Mr.  Cummin. — It  seems  to  me  that  you  would  get  better  results 
and  less  chance  of  settlement  by  going  above  the  piling  than  you 
would  by  stopping  at  your  piles  and  starting  your  masonry  on 
them.  If  you  carry  your  concrete  above  your  piles  and  start 
your  masonry,  you  are  on  a  solid  mass  of  concrete  and  no  chance 
for  settlement,  and  you  are  going  to  have  a  permanent  job  of  it. 

President. — T  would  like  to  ask  Mr.  Stannard  what  value  the 
concrete  is  if  stopped  where  the  piles  are  cut  off  ? 

Mr.  Stannard. — ^You  depend  on  your  piling  for  your  support, 
that  is  the  main  thing.  If  you  do  n't  depend  on  them,  it  would 
not  be  necessary  to  put  them  in.  They  are  the  main  support  of 
the  pier  or  abutment  where  you  are  in  soft  ground. 

Mr.  Markley  (A.  S.). — We  have  not  had  occasion  to  build  a  cof- 
fer dam  in  that  depth  of  water  for  a  number  of  years.  Some  eight  or 
ten  years  ago,  at  Momence,  IQinois,  we  had  a  solid  rock  foundation 
in  four  feet  of  water,  but  we  found  it  almost  impossible  to  keep 
the  water  out,  and  we  wanted  to  lay  stone,  and  we  used  triple  lap 
sheet  piling  manufactured  by  a  firm  in  Chicago,  and  in  using  that 
we  had  no  trouble  with  it.  I  do  not  quite  agree  with  Mr.  Stan- 
nard in  his  mode  of  pile  foundations.  Where  we  have  been 
putting  in  pile  foundatiouH  to  start  masonry  on,  we  run  the  con- 
crete some  two  or  three  feet  above  the  top  of  the  piling,  of  course 
ramming  the  concrete  thoroughly  between  the  p'ling,  and  carry  the 
masonry  either  of  stone  or  concrete  from  that  on  up.  There  is. 
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very  little  support  on  the  concrete  if  brought  just  to  the  top  of  the 
piling,  and  I  think  there  would  be  some  settlement  that  cannot  be  « 
overcome  in  the  concrete. 

Mr.  Stannard. — In  putting  foundation  down  where  it  is  soft, 
you  do  not  depend  on  your  concrete ;  the  piling  is  the  main  sup- 
port, and  you  put  your  stone  on  top  of  the  piling,  and  there  is  no 
chance  for  settlement. 

Mr.  Markley  (A.  S). — I  agree  with  Mr.  Stannard  in  this  direc- 
tion. Still  there  is  some  support  between  the  piling,  but  if  you  are 
going  to  depend  on  the  piles  alone  for  support,  what  is  the  use  to 
put  the  concrete  in  ? 

Mr.  Stannard. — No,  it  makes  a  big  difference  and  binds  the 
piling  and  makes  a  much  better  job  of  it. 

Mr.  Staten. — About  three  years  ago  I  saw  a  coffer  dam  made  on 
a  solid  rock  bottom.  They  got  two-bushel  coffee  sacks  and  filled 
them  half  full  of  dirt,  and  laid  one  on  top  of  the  other,  and  made 
a  row  clear  around  and  pumped  the  water  out  with  a  tin  pump  and 
started  the  stone  work.  The  sacks  were  about  half  full  of  clav, 
placed  one  on  top  of  another  on  a  solid  rock  bottom,  and  pumped 
it  out,  and  it  held  better  than  any  cofferdam  I  ever  saw. 

Mr.  Cleaveland. — I  am  having  a  little  experience  in  the  coffer 
dam  business  at  the  present  time,  building  a  steel  viaduct  and 
foundations  through  a  low  bottom  where  there  is  quicksand,  and 
we  used*  a  double  sheath  piling  coffer  dam.  The  inside  row  of 
sheath  piling  was  eighteen  inches  outside  of  the  piling  that  we 
drove  for  foundations.  The  second  row  about  two  feet  outside  of 
first  row ;  then  we  packed  between  those  two  rows  of  sheath  pil- 
ing with  clay  and  rammed  it  in,  and  have  not  experienced  any 
difficulty  yet  in  keeping  those  pumped  out  dry,  and  the  water  is 
about  six  feet  deep.  I  built  a  coffer  dam  not  long  ago  in  the  centre 
of*  a  stream  where  the  water  was  nine  feet  deep,  and  the  bottom 
of  the  stream  was  rock,  and  the  worst  kind  of  rock,  honeycombed 
rock.  We  made  the  same  kind  of  a  coffer  dam  there,  and  drove 
the  sheath  piling  down  until  we  strut;k  rock,  got  a  lot  of  horse 
manure  and  put  that  in  first,  then  put  clay  on  top  of  that  and 
ranmied  it  and  pumped  the  water  out,  and  when  we  found  leaks 
we  stopped  them  up  by  driving  inch  boards  on  the  outside  of  the 
second  row  of  sheath  piling. 

Mr.  Eggleston. — We  are  putting  a  pier  in  a  river  now  where 
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ire  had  some  trouble  once  before  when  we  put  abutments  in.  This 
time  we  put  our  dam  in  six  feet  of  water,  drove  the  sheathing, 
pumped  it  out  without  any  difficulty  and  sunk  the  excavation  six 
feet  below  the  bed  of  the  stream.  From  the  top  of  the  water  to 
the  bottom  of  the  pier  is  twelve  feet.  We  got  along  very  nicely. 
What  I  desire  to  bring  out  here,  if  I  can,  is  the  best  method  of 
putting  pier  in  where  you  have  got  quicksand  or  any  kind  of  bad 
ground  and  got  to  go  twenty  feet  below  water. 

President. — Why  do  n't  you  drive  as  many  piles  as  are  neces- 
sary to  carry  the  load,  cut  them  off  under  water  with  a  saw  made 
for  that  purpose  at  about  the  bottom  of  the  river  and  sink  a  cais- 
son on  top  of  the  piling ;  and  rip-rap  around  the  outside  ? 

Mr.  Eggleston.^Fhe  surface  of  the  ground  is  right  at  the  top 
of  the  water.  You  have  got  to  commence  your  excavation  and  go 
down  twenty  feet  or  more.     There  is  no  margin  to  go  on. 

Mr.  Killara. — Would  say  in  reference  to  those  foundations,  on 
our  road,  the  Intercolonial,  there  are  very  few  foundations  of  con- 
crete, in  fact  none  put  in  when  the  road  was  built,  but  two  years 
ago  we  experienced  some  trouble  with  a  pier  at  one  of  our  bridges^ 
a  bridge  consisting  of  two  one-hundred  foot  spans  ;  the  pier  was 
put  down  nine  feet  below  low  water,  on  hard  pan,  and  considered 
to  be  good  bottom,  but  in  the  course  of  time,  the  soil  bank  above 
the  bridge  washed  away  and  threw  the  stream  crosswise  on  the  side 
of  the  centre  pier  and  undermined  it.  We  got  a  diver  and  sent 
down  to  investigate,  and  found  where  a  large  space  had  been 
washed  out  from  under  one  side  of  the  pier  nearly  through  to  the 
other  side.  And  to  remedy  the  trouble,  we  made  concrete ;  mak- 
ing it,  I  think,  four  to  one,  pretty  strong,  and  put  it  in  bags  and 
the  divers  went  down  and  filled  up  the  space  with  them,  filling  the 
bags  about  half  to  two  thirds  full,  putting  the  smaller  bags  further 
in  under  the  pier,  until  the  space  was  entirely  filled  up,  and  it  is 
now  apparently  as  solid  as  any  pier  on  the  road.  Strange  to  say 
only  one  small  stone  fell  out  of  the  bottom  of  the  pier.  It  had 
been  so  well  built  that  the  masonry  held  together  though  nothing 
was  under  it  to  hold  it  up  on  the  side  undermined. 

Mr.  Markley  (A.  S.). — Answering  Mr.  Eggleston,  if  I  was  doing 
that  job,  I  should  sink  sheet  piling  two  inches  by  eight  inches  and 
start  it  about  two  feet  larger  than  the  dimensions  of  the  pier,  and 
then  put  in  a  second  line  inside  of  that,  and  continue  on  dow^n  to 
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the  required  depth  with  the  inside  sheet  piles,  provided  outside 
ones  could  not  be  driven  farther. 

Mr.  Sheldon. — We  have  found  where  it  is  necessary  to  use  a 
coffer  dam  that  we  get  much  better  results  by  using  double  coffer 
dams.  We  have  tried  it  with  a  single  coffer  dam,  but  found  it 
almost  impossible  to  pump  it  all  out,  and  by  putting  another  cof- 
fer dam  around  it,  and  filling  between,  then  we  have  pumped  it 
out  without  any  difficulty. 

President.  —  With  reference  to  Mr.  Sheldon's  statement  in 
which  he  claims  two  rows  of  sheet  piling  are  best,  it  seems  to  me 
that  it  depends  largely  on  the  local  condition.  Take  a  case  where 
the  water  is  six  or  seven  feet  deep,  very  little  current  and  perhaps 
clay  bottom,  the  single  row  in  my  experience  has  worked  very  sat- 
isfactorily. You  simply  pack  outside  of  the  coffer  dam  with  clay, 
the  current  not  being  strong  enough  to  wash  the  clay  away.  Then 
take  a  case  where  the  water  is  perhaps  deeper,  ^th  gravel  bottom 
or  a  sand  bottom,  my  experience  has  been  that  the  double  row  is 
the  most  satisfactory.  The  width  between  the  two  rows  being 
determined  by  the  depth  of  the  water  to  be  contended  with,  and 
by  the  material  encountered  in  the  bottom. 

About  three  years  ago  we  put  in  a  bridge  across  a  slough  in  the 
Mississippi  river  in  Iowa ;  the  material  was  very  soft  and  the 
water  about  seventeen  feet  deep.  As  I  recollect  it,  our  method  at 
this  place  was  to  drive  sufficient  piles  to  suppui*t  the  pier.  We 
then  surrounded  the  piles  with  Wakefield  sheet  piling,  built  cof- 
ferdam as  tight  as  we  could  with  the  Wakefield  sheeting,  and 
then  instead  of  attempting  to  pimip  the  water  out,  we  simply 
filled  in  with  concrete  without  cutting  the  piles  off,  up  to  within 
about  five  feet  below  low  water,  allowed  the  concrete  to  set,  then 
pumped  the  water  out,  cut  our  piles  off  and  completed  the  pier. 
It  worked  very  satisfactorily  and  in  that  case  seemed  to  be  the 
thing  to  do.  Then  about  a  year  ago  last  July  we  started  the  foun- 
dations for  a  new  bridge  across  the  Mississippi  river  between  Min- 
neapolis and  St.  Paul.  The  old  bridge  was  a  cantilever  bridge 
with  low  stone  piers  about  twenty-five  feet  above  low  water,  with 
iron  bents  supporting  the  spans.  The  base  of  rail  on  the  bridge 
was  about  one  hundred  and  fifty  feet  above  low  water.  The  new 
piers  were  placed  twenty-seven  feet  centers  from  the  old.  The 
material  in  the  bottom  of  the  river  was  coarse  gravel,  overlaying  a 
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Tery  soft  sand  rock.  The  iirater  ranged  from  eight  to  twelve  feet 
deep.  The  old  piers  rested  on  grillage  at  a  distance  of  about 
eight  or  nine  feet  below  low  water.  The  method  followed  was  to 
use  the  old  pier  for  one  side  of  our  coffer  dam,  filling  in  with  clay 
on  its  far  side.  On  the  other  three  sides  of  the  new  pier  we  drove 
first  two  rows  of  round  piles  for  guide  piles,  then  one  row  of 
Wakefield  sheet  piling  on  the  inside,  composed  of  three  pieces  of 
four  by  twelve,  and  for  the  outside  row  we  used  plain  eight  by 
twelves.  As  I  remember  it,  we  drove  the  two  rows  about  ten  feet 
apart.  Between  the  two  rows  of  sheet  piling  we  filled  with  clay 
up  to  about  low  water,  and  above  that  filled  with  any  material 
that  we  could  conveniently  get.  llie  two  rows  were  fastened  to- 
gether with  rods.  By  the  way,  I  should  say  the  conditions  were 
such  that  there  was  no  chance  to  brace  across  the  pit.  We  had 
to  make  the  coffer  dam  self-supporting,  and  it  might  be  well  to  say 
that  was  why  we  used  such  a  wide  distance  between  the  rows  of 
sheet  piling.  We  then  pumped  out  the  pits  very  satisfactorily. 
Some  trouble  occurred  with  leaks  where  the  sheet  piling  came 
down  on  the  rock.  We  went  four  or  five  feet  below  the  old  piers 
along  side  of  them,  and  placed  the  concrete  foundations. 

Mr.  Fletcher. — I  have  had  very  little  experience  with  founda- 
tions as  my  business  is  mostly  on  superstructure,  but  I  had  one 
«ase  where  I  put  in  foundations  a  short  time  ago  in  north  Michi- 
gan, where  I  had  a  very  coarse  gravel  bottom  mixed  with  large 
boulders.  In  putting  in  coffer  dam  I  drove  two  rows  of  sheeting 
five  feet  apart  and  filled  in  with  clay.  When  we  got  the  coffer 
dam  as  well  prepared  as  we  could,  and  commenced  to  pump  it 
out,  we  found  that  the  water  was  coming  up  through  the  founda- 
tion, in  fact  all  over  the  foundation.  We  went  at  it  again  and 
did  everything  inside  and  outside  the  coffer  dam  that  we  possi- 
bly could  to  shut  out  the  water,  but  about  failed.  Finally  we 
lowered  the  water  enough  to  dig  down  enough  to  get  timber 
below  low  water  line,  and  drove  pile  and  put  on  grillage. 

We  had  a  large  marine  pump  throwing  a  sixteen-inch  stream, 
also  one  throwing  an  eight-inch  stream.  Still  we  had  very  little 
control  of  the  water.  We  finally,  however,  with  the  two  pumps 
and  several  hand  pumps  got  the  water  down  so  that  we  could  cut 
the  piling  off,  fill  in  with  concrete,  and  place  the  grillage.  We 
had  great  trouble  in  driving  piling  on  account  of  the  boulders, 
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some  would  break  and  some  would  sheer  off  crooked.  We  used 
hai*d  piling  and  found  it  necessary  to  nearly  double  the  amount 
required  if  they  had  all  been  good.  I  think,  however,  we  got  a 
good  foundation ;  they  have  been  in  use  about  two  years  with  no 
signs  of  settling. 

It  was  the  original  intention  to  build  on  the  bottom  without 
piling  but  found  it  impossible  to  get  down  to  it. 

Mr.  McNab. — Would  like  to  ask  if  any  of  the  members  have 
had  any  experience  in  jetting  down  sheath  piling. 

President. — 1  have  jetted  ordinary  piles. 

Mr.  McNab. — I  mean  sheath  piling. 

Mr.  Cummin. — In  jetting  down  sheath  piling,  I  simply  jet 
them  down  the  same  as  I  would  round  pile,  and  I  also  use  a 
double  jet  for  round  piles  for  the  reason  that  I  think  you  can  get 
your  pile  down  straighter  and  do  it  a  great  deal  quicker  than  with 
a  single  jet.     That  is,  just  use  a  double  instead  of  a  single  jet. 


II.  —  PaSSBNOER     PliATFORMS    AT     WaY     STATIONS,     BeST     MaTE- 

BiAii  AND  Cost  of  Same. 

EEPORT  OF  COMMITTEE. 

To  the  Association  of  Railway  SuperintendenlH   of  liridgefi 
and  Buildings: 

Your  committee  of  this  subject  beg  to  submit  the  following 
report : 

Believing  that  the  practical  knowledge  and  experience  of 
those  who  build  and  care  for  platforms  would  be  the  best  source 
of  information,  a  circular  letter  was  sent  out  to  the  members 
asking  them  to  state  the  various  kinds  of  platforms  in  use  on 
their  roads,  giving  the  method  of  construction,  kind  of  >  mate- 
rial, cost  of  platform  and  average  life  of  the  same  with  their 
opinion  as  to  results  obtained.  Replies  were  received  from 
twenty-one  members  representing  sixteen  different  roads. 

The  replies  received  were  from  all  sections  of  the  country  and 
probably  include  all  kinds  of  platforms  in  general  use  in  the 
United  States.  Thinking  that  the  members  were  familiar  with 
the  matter  of  building  platforms  we  have  tried  to  give  what  we 
thought  would  be  most  valuable  to  them,  viz.  :  The  cost  of 
platforms,  the  leng^th  of  time  they  will  last,  and  the  satisfaction 
they  give  in  service.  From  the  replies  received  we  iiud  that  there 
is  a  great  difference  in  the  cost  of  labor  and  material  in  the  dif- 
ferent sections  of  the  country.  The  price  of  lumber  runs  from 
$9  to  $30  per  thousand,  with  the  cost  of  labor  from  ^1  to  $3. 
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per  day.  With  this  variation  of  prices  the  cost  of  a  certain  kind 
of  platform  in  one  section  might  be  thought  too  high,  or  low, 
in  some  other  section.  Having  this  in  mind  in  our  report,  we 
have  given  the  average  cost  of  each  different  kind  of  platform, 
with  the  average  life  and  the  results  obtained  from  its  use.  All 
of  the  roads  report  the  use  of  wood  platforms  costing  from  six 
cents  to  fourteen  cents  per  square  foot,  the  average  being  ten 
cents  per  square  foot,  and  the  average  Jife  ten  years. 

Three  roads  report  the  use  of  brick  platforms  costing  from 
ten  to  twenty-five  cents  per  square  foot,  with  an  average  cost  of 
thirteen  cents  per  square  foot. 

The  use  of  coal  tar  concrete  was  reported  by  four  members 
on  two  different  roads,  and  cost  from  three  and  one  half  cents 
to  fourteen  cents  per  square  foot,  with  an  average  cost  of  seven 
and  one  half  cents  per  square  foot,  and  an  average  life  pf  thir- 
teen years. 

Three  roads  use  cement  concrete  platforms  at  an  average  cost 
of  fourteen  cents  per  square  foot. 

Nine  roads  use  cinder  platforms  at  a  cost  of  three  cents  per 
square  foot. 

Five  roads  use  crushed  stone  platform.  No  data  as  to  its 
cost. 

It  would  seem  to  this  committee  that  for  local  stations  there 
would  be  different  kinds  of  platform  needed  to  serve  the  differ- 
ent kinds  of  business.  At  stations  where  only  light  baggage 
was  handled  and  a  small  number  of  passengers,  the  use  of  cin- 
ders, crushed  stone,  or  gravel  might  meet  all  demands.  At 
stations  where  baggage  and  express  matter  are  handled  in  con- 
sideiable  quantities  some  kind  of  platform  over  which  heavily 
loaded  trucks  can  be  easily  drawn  should  be  provided. 

Several  members  criticised  the  use  of  cinders  and  crushed 
stone,  as  it  is  tracked  into  the  coaches  and  stations,  cutting  out 
the  floors  and  making  more  work  to  keep  them  clean.  Against 
this  is  the  less  cost  of  this  kind  of  platform. 

If  cinders  aroused  a  suitable  curb  should  be  {>rovided  to  keep 
them  away  from  the  rail.  Cases  have  come  under  the  observa- 
tion of  your  committee  where  cinder  platforms  have  been  put 
down,  filling  level  with  the  top  of  and  against  the  side  of  rail, 
where  in  a  few  years  the  rails  and  spikes  were  so  badly  rusted  by 
the  sulphur  and  acid  in  the  cinders  that  the  track  was  unsafe  for 
use.  Where  cinders  are  carefully  rolled  and  made  compact 
they  make  a  dry  platform  suitable  for  light  business  and  at  a 
low  cost. 

Platforms  where  trucks  are  much  used  should  have  a  hard, 
smooth  surface.  For  this  class  of  platforms,  wood,  brick, 
cement,  and  coal  tar  concrete  can  be  used,  and  the  kind  giving 
the  best  results  as  to  cost,  desirability,  and  safety  would  be 
cheapest. 

The  average  cost  of  wood  platforms  we  find  to  be  ten  cents 
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per  sqaare  foot,  and  they  last  ten  years, — making  the  cost  of  a 
wood  platform  one  cent  per  sqaare  foot  per  year. 

Brick  platforms  cost  thirteen  cents  per  foot,  with  no  data  as 
to  average  life.  Assuming  this  to  be  twelve  years  (which  was 
named  by  one  member)  the  annual  cost  would  be  a  little  over 
one  cent  per  square  foot. 

The  average  cost  of  cement  concrete  platforms  is  given  as 
fourteen  cents  per  foot  and  the  durability  unknown. 

The  average  cost  of  coal  tar  concrete  is  seven  and  one  half 
cents  per  foot  and  average  life  thirteen  years,  making  the  cost 
per  year  six  tenths  of  one  cent  per  square  foot.  The  cost  of 
coal  tar  concrete  as  seen  from  the  figures  given  is  40  per  cent, 
less  than  either  brick  or  wood.  But  where  this  is  used  some 
kind  of  a  curbing  should  be  provided.  Wood  curbing  is  the 
cheapest  but  will  not  last.  Stone  curbing  costs  about  65  cents 
per  lineal  foot  in  position.  Cement  concrete  curb  costs  28  cents 
per  foot  and  should  be  durable,  although  your  committee  could 
get  no  information  as  to  its  actual  life. 

Taking  ten  feet  as  the  average  width  of  platform  we  find  that 
with  granite  curb  the  cost  of  tar  concrete  platform  is  the  same 
as  brick.  With  a  curbing  of  cement  concrete  the  cost  is  20  per 
cent,  less  than  either  brick  or  wood. 

The  members  using  tar  concrete  platforms  report  it  as  very 
satisfactory,  being  hard,  smooth,  and  less  slippery  than  any 
other  kind  except  brick.  Its  use,  however,  seems  to  be  confined 
to  a  small  section  of  the  country;  and,  so  far  as  we  could  learn, 
little  was  known  about  it  outside  of  this  section.  Believing 
it  to  be  one  of  the  best,  cheapest,  and  most  economical  kinds 
of  material  for  railway  platforms,  we  will  try  and  give  the  usual 
manner  of  putting  it  down.  First,  level  the  ground,  making  it 
about  four  inches  below  the  desired  level  of  the  finished  plat- 
form. Cover  this  with  a  layer  four  inches  thick  of  broken 
stone  or  very  coarse  gravel,  or  pebbles,  from  three  fourths  to 
three  inches  in  diameter  which  have  been  well  covered  with  tar. 
Boll  this  down  with  a  stone  roller  weighing  not  less  than  600 
lbs.,  which  has  been  smeared  with  crude  oil  to  keep  the  tar 
from  sticking  to  the  roller.  On  this  bed  spread  a  layer  of  top 
dressing  prepared  in  the  following  manner:  Take  clean,  hard 
sand,  such  as  would  be  used  for  good  cement,  heat  this  to 
about  250  degrees  and  until  its  moisture  has  been  expelled. 
Add  to  this  a  mixture  of  three  parts  of  good  coal  tar  and  one 
part  coal  tar  pitch  which  has  been  heated  until  it  boils.  Stir 
the  sand  and  coal  tar  mixture  together.  When  both  are  hot, 
spread  evenly  on  the  prepared  stones  about  two  inches  thick. 
Sprinkle  over  this  fine  sand  or  mica  and  roll  to  a  hard,  smooth 
surface  while  it  is  hot.  Tar  of  good  quality  with  a  heavy 
body  should  be  used.  Care  should  be  taken  in  heating  the 
sand  so  that  it  will  not  be  burned.  If  it  dops  th*^  ooncrpte  will 
be  much  injured.     When  carefully  prepared  and  put  down  we 
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liave  seen  platforms  -which  have   had  severe  and  con  tin  nous 
usage  for  more  than  fifteen  years  and  are  in  good  condition  yet. 

J.  B.  Sheldon, 
John  T.  Banks, 
•N.  H.  LaFontain. 
L.  H.  Whbaton, 
Wm.   a.  Fobt, 
A.  McNab, 

Committee, 


DISCUSSION. 

Mr.  Sheldon. — The  average  cost  of  wood  platforms  appears 
to  he  ten  cents  per  square  foot,  making  one  cent  per  square  foot 
per  year,  and  I  think  this  a  conservative  estimate ;  hrick  plat- 
forms, thirteen  cents  per  foot,  and  your  committee,  in  pre- 
paring data  as  to  the  average  cost  of  platforms,  found 
one'  memher  who  said  that  a  hrick  platform  was  good  for 
twelve  years.  Assuming  twelve  years  as  the  life  of  same,  the 
cost  of  a  hrick  platform  would  he  a  little  above  one  cent  per 
square  foot  per  year.  Cement  is  given  at  fourteen  cents,  but,  as 
to  dnrabUity,  unknown  how  long  it  will  last.  Then  coal  tar  con- 
crete platforms  are  used  by  a  few  roads,  and  it  appears  the  cost 
is  seven  and  a  half  cents  per  square  foot,  and  I  think  the  life 
giyen  was  thirteen  years,  making  the  cost  six  tenths  of  one  cent 
a  foot  per  year,  but  think  there  should  be  a  curbing  of  some  kind 
used.  I  have  used  cement  concrete  for  curbing.  We  used  a  lit- 
tle last  year,  and  used  more  of  it  this  year.  It  costs  from  about 
twenty  to  twenty-five  cents  per  lineal  foot  in  position.  With  the 
use  of  that,  it  would  bring  the  cost  of  the  coal  tar  platform  up  to 
about  two  thirds  of  the  cost  of  the  wood  platform.  The  use  of 
cinders  and  crushed  stone  was  objected  to  by  a  good  many  of  the 
members,  as  it  is  hard  work  to  draw  a  loaded  truck  over  it,  and 
I  think  quite  a  few  objected  to  the  use  of  it,  as  they  said  it  cut 
out  the  floors  of  the  stations  and  the  coaches  and  kept  them  look- 
ing badly,  and  also  made  it  cost  more  for  renewals.  Reports 
from  those  using  it  show  that  the  coal  tar  concrete  platform, 
properly  put  down,  was  the  most  economical  platform  that  was  in 
general  use.  I  will  say  personally  that  I  have  been  familiar  with 
it  for  a  number  of  years,  and  like  it  very  much.  The  wood  plat- 
form is  all  gone  in  ten  years,  and  requires  more  or  less  attention 
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after  foar  or  Aye  years  and  it  would  seem  that  for  way  stations 
the  coal  tar  platform  would  be  the  best  to  use.  Another  thing  in 
its  favor  is,  it  is  never  slippery  unless  actually  covered  with  ice^ 
while  granitoid  and  asphalt  platforms  are  very  slippery  in  wet 
weather,  which  seems  to  me  to  be  a  serious  objection  to  a  plat^ 
form.  Under  no  conditions  have  I  ever  seen  a  coal  tar  platform 
slippery  unless  actually  covered  with  ice. 

Mr.  Berg. — I  would  like  to  ask  Mr.  Sheldon  for  some  informa- 
tion  in  regard  to  the  coal  tar  platform,  as  to  what  roads  reported 
using  it,  and  then  I  am  interested  in  the  description  of  the  top 
dressing, — ^I  mean  the  proportion  of  the  sand  to  the  composition. 
The  composition  as  described  calls  for  three  parts  of  good  coal 
tar  and  one  part  coal  tar  pitch  and  mix  that  with  sand,  bat  it 
does  not  say  what  proportion. 

Mr.  Sheldon. — The  proportion  varies  somewhat,  depending 
partly  on  the  weather  (whether  in  cold  or  warm  weather),  and 
partly  on  the  sand  used.  In  ordinary  summer  weather  the  pro- 
portion should  be  approximately  60  gallons  of  tar  mixture  to  one 
cubic  yard  of  sand.  In  cold  weather  20  to  30  per  cent,  more 
clear  tar  can  be  used,  and  the  concrete  will  be  improved  in  qual- 
ity and  lessened  in  cost. 

Mr.  Berg. — I  would  like  to  ask  Mr.  Sheldon  whether  there  is 
anything  in  the  local  market  conditions  of  coal ,  tar  that  makes 
the  cost  so  low. 

Mr.  Sheldon. — I  would  say  that  the  lowest  cost  reported  was 
forty  cents  per  yard,  by  Mr.  Austin,  by  contract.  The  highest 
cost  reported  was  by  Mr.  Pickering,  $1.25  per  yard.  The  aver- 
age cost  around  the  city  of  Boston  and  Providence  is  about  fifty 
cents  per  square  yard — depends  some  upon  the  locations.  We 
have  always  put  it  down  so  far  by  contract,  at  from  forty  to  fifty- 
five  cents  per  yard,  the  contractor  agreeing  to  furnish  all  the 
material  after  the  bed  has  been  prepared. 

President. — The  secretary  has  a  written  discussion  from  Mr. 
J.  P.  Snow  with  reference  to  this  subject,  which  Mr.  Pickering 
will  please  read. 

Mr.  J.  P.  Snow,  Boston  &  Maine  R.  R.  (by  letter). — With  us 
the  cost  of  these  platforms  is  from  six  to  seven  *cents  per  square 
foot.  Our  specification  is  as  follows:  **The  platform  will  be 
paved  with  coal  tar  concrete.     It  shall  be  at  least  four  inches 
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after  being  thoroughly  rolled,  and  must  be  put  down  in  the  be^t 
manner.  The  ground  shall  be  prepared  by  the  contractor  and 
well  compacted  before  the  concrete  material  is  put  on.  The  first 
or  lower  course  of  stone  to  be  not  less  than  one  inch  in  diameter 
and  the  second  course  not  more  than  one  inch,  both  these  courses 
to  be  well  covered  with  tar  before  laying,  and  thoroughly  rolled. 
The  finishing  course  to  be  not  less  than  f  inch  in  thickness  after 
it  is  rolled,  and  to  be  composed  of  good,  clean,  sharp  gravel,  well 
dried,  heated  hot,  and  mixed  with  half  pitch  and  half  tar.  This 
course  to  be  well  rolled  and  all  edges  well  tamped  and  smoothed 
with  proper  tools.  The  roller  prescribed  above  to  weigh  not  less 
than  700  lbs.  on  a  length  of  not  more  than  22  inches.  Curb- 
stone will  be  required  on  the  track  side  only.  On  other  sides  the 
concrete  will  be  rolled  down  and  stopped  in  the  ground.  A  curb 
must  be  used  on  the  side  next  the  rail.  It  is  not  necessary  on 
other  sides  unless  at  stations  where  many  teams  back  up  to  the 
platform.  Our  rule  is  to  set  the  face  of  the  curb  2  feet  6  inches 
from  outside  of  rail  head,  with  the  top  level  with  top  of  rail,  and 
in  country  stations  to  finish  the  ends  and  back  side  with  a  de- 
pressed edge  without  a  curb.  Barring  the  curb,  tar  platforms 
cost  rather  less  than  those  of  2-inch  plank,  and  their  maintenance 
is  very  much  less.  Old-fashioned  gas  tar  should  be  used.  Tar 
from  retorts  where  water  gas  is  made  is  useless,  and  many  of  the 
quick-process,  gas-making  ovens  produce  very  poor  tar." 

Mr.  Markley  (A.  8.). — I  would  like  to  ask  Mr.  Sheldon  whether 
he  makes  his  concrete  curbing  on  the  ground  or  at  his  shops.  We 
are  making  our  concrete  curbing,  using  Universal  Portland 
cement,  and  get  it  out  for  ten  cents  per  running  foot.  We  make 
it  in  our  yard  at  Danville,  HI.,  using  cheap  laborers  at  about  a 
dollar  and  a  half  a  dav. 

Mr.  Rettinghouse. — We  have  a  platform  that  we  have  been 
making  in  the  line  of  an  experiment ;  it  is  a  concrete  made  of 
locomotive  cinders  and  Milwaukee  cement,  proportion  of  one  part 
cement,  one  part  sand,  and  six  parts  cinders.  We  make  it  a  thick- 
ness of  six  inches.  We  propose  to  use  either  stone  curbing  or  con- 
crete curbing  if  we  find  this  is  a  success.  Up  to  the  present  time  it 
has  given  very  good  satisfaction.  I  have  some  figures  here  of  what 
the  work  so  far  has  cost  us.  The  first  platform  I  built  at  New  Lon- 
don Junction,  375  feet  long  and  with  an  area  5,120  square  feet.. 
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The  tkveT&fre  cost  for  this  platform,  including  filling,  was  ,  eight 
and  nine-tenths  cents  per  foot;  the  concrete  proper,  of  which 
there  was  3,600  square  feet  used  in  this,  was  three  and  three- 
tenths  cents  per  square  foot.  The  next  joh  to  this  was  a  large 
platform,  with  nearly  as  much  filling  as  the  first ;  the  total  cost  of 
this  platform  was  only  five  and  seven-tenths  cents  per  square  foot, 
while  the  concrete  proper  was  two  and  twenty-six  hundredths 
cents  per  square  foot.  We  have  huilt  a  number  of  cinder  plat- 
forms without  using  concrete,  and,  summing  up,  I  have  built 
about  fifteen  or  sixteen  in  a  season.  They  are  used  in  such  cases 
where  there  is  not  very  heavy  traffic,  mostly  such  stations  where 
there  is  no  station  building,  and  the  average  cost  of  that  kind  of 
a  platform  we  have  brought  down  to  three  cents  per  square  foot 
complete.  The  cinder  platforms  for  that  kind  of  a  station  give 
very  good  satisfaction.  We  tamp  them,  and  use  in  all  cases  the 
coarsest  kind  of  cinders  or  clinkers. 

President. — How  much  would  it  cost,  Mr.  Rettinghouse,  to  use 
Portland  cement,  say  one  part  cement,  three  of  sand,  and  the 
requisite  part  of  cinders  ? 

Mr.  Rettinghouse. — I  dare  say  it  would  not  increase  the  cost 
more  than  one  cent  per  square  foot. 

President. — The  difference  would  be  warranted  in  the  assur- 
ance that  the  Portland  cement  platform  would  be  so  much  better 
than  the  natural  cement. 

Mr.  Rettinghouse. — I  am  rather  inclined  to  favor  the  Milwau- 
kee cement,  because  I  think  it  a  very  good  cement,  and  because 
it  only  costs  about  one  third  as  much  as  the  cheapest  Portland 
cement  you  can  buy. 

Mr.  Berg. — I  wish  to  say  that  the  discussion  is  very  important, 
as  illustrating  the  mistake  railroads  have  been  making  heretofore 
of  using  lumber  promiscuously,  and  the  fact  that  it  is  necessary 
in  many  cases  to  find  a  substitute  for  lumber.  This  summer  we 
had  occasion  on  the  Lehigh  Valley  Railroad  to  build  a  freight 
house  with  80,000  square  feet  of  flooring,  to  replace  one  burned 
down.  The  old  floor  was  3-inch  planking  on  mud  sills.  We  fig- 
ured on  timber,  and  the  cheapest  cost  was  13^  cents  per  square 
foot,  using  Norway  pine,  and  then  we  got  a  bid  for  cinder  con- 
crete with  expanded  metal  furnished  in  place  at  15  cents.  The 
cost  there  of  a  first-class  concrete  floor  was,  therefore,  only  1^ 
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cents  more  per  square  foot.  This  floor  is  four  inches  thick. 
First  there  is  a  cinder  hed,  and  then  the  floor  itself  is  four  inches 
thick,  made  of  3^  inches  for  the  cinder  concrete  in  proportion 
to  one  Portland  cement,  two  sand,  four  cinders ;  and  top  dressing 
j-inch,  Portland  cement  one,  sand  two.  We  helieve  that  this 
floor  will  stand  all  the  trucking  that  has  to  he  done  over  it,  and 
it  simply  emphasizes  the  fact  that  for  the  same,  or  very  nearly 
the  same,  cost  you  can  get  a  good  permanent  platform  in  the 
place  of  the  wholesale  use  of  timher.  This  class  of  concrete  can 
he  used  extensively  for  platforms  at  way  stations,  and  is  cheaper 
than  the  oldnstyle  concrete.  For  smaUer  way  stations  crushed 
stone  is  frequently  used,  especially  at  little  way  stations,  where 
there  is  not  so  much  objection  to  tracking  the  dirt  into  the  sta- 
tion. I  believe  great  economy  can  be  effected  in  the  abandoning 
of  the  wholesale  use  of  wooden  platforms  indiscriminately. 

Mr.  Large. — ^The  great  trouble  about  the  screenings  is,  just  as 
soon  as  it  begins  to  freeze  and  thaw  and  gets  a  little  damp,  they 
pick  right  up,  and  soon  tlie  platform  becomes  very  rough  and  you 
get  nearly  as  many  of  the  screenings  in  the  house  in  a  short  time 
as  you  have  out  on  the  platform,  and  we  abandoned  the  use  of 
them  entirely. 

Mr.  Bell. — On  the  question  of  platforms  I  have  no  experience 
to  give  with  concrete,  either  with  the  asphalt  preparation  or  the 
substitute  for  same  that  I  liave  heard  discussed,  but  can  give  you 
something  better  than  that,  but  I  do  n't  know  whether  or  not  it 
will  interest  the  Northern  members ;  do  n't  think  they  have  got 
the  material.  We  use  in  Florida,  for  passenger  stations  where 
the-  traffic  is  not  very  heavy,  carbonate  of  lime  with  flint  lime 
rock.  We  put  on  the  carbonate  of  lime  over  the  flint  rock  with 
plenty  of  water  and  roll  it  to  a  smooth  surface,  and  let  it  stand 
twenty-four  to  thirty -six  hours  without  anything  heavier  than  foot 
traffic  over  it.  It  makes  a  nice,  smooth  walk.  The  only  objec- 
tion is  from  being  placed  at  a  point  where  it  is  under  shelter  we 
are  bothered  with  dust  to  a  small  extent,  but  where  exposed  to 
the  weather,  never.  It  costs,  finished,  not  over  two  cents  per 
square  foot.  It  is  much  cheaper  than  pine  at  S8,  or  cypress  at 
911  per  thousands 

Mr.  MarUey  (A.  S.). — Some  four  or  five  years  ago  we  used  stone 
screenings  for  platforms,  and  our  experience  was  practically  the 
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same  as  that  of  Mr.  Large,  the  passengers  carrying  them  into  the 
depots,  also  into  the  coaches.  We  are  now  putting  down  paving 
hrick,  made  on  our  line,  known  as  No.  2,  size  three  inches  hy  four 
inches  hy  nine  inches.  We  get  them  for  seven  dollars  per  thou- 
sand, and  it  makes  a  very  good  and  substantial  platform. 

President. — Concrete  base  or  sand  base  ? 

Mr.  Markley  (A.  S.). — Sand  base. 

Mr.  Cummin. — What  do  you  use  for  curbing? 

Mr.  Markley  (A.  S.). — Concrete  curbing. 

President. — This  brick  platform,  what  does  it  cost  per  square 
foot  ? 

Mr.  Markley  (A.  S.). — Three  cents  per  square  foot  for  brick 
and  two  cents  additional  for  labor  laying.  At  small  way  stations 
we  use  cinders,  and  we  find  them  much  better  than  crushed  stone, 
and  we  also  use  stringers  for  curbing. 

Mr.  Sheldon. — Some  ten  years  ago  I  tried  screenings  on  a  bed 
of  clay,  sand,  and  gravel,  and  would  say  that  our  experience  was 
similar  to  that  of  Mr.  Large  and  Mr.  Markley.  They  did  not 
give  good  results  and  tracked  badly,  and  hard  and  difficult  to 
draw  a  truck  over.  Had  better  results  with  cinders  than 
crushed  stone. 

Mr.  Large. — Would  like  to  know  as  to  the  height  of  the  plat- 
form, whether  the  platforms  are  put  on  a  level  with  the  rail  or 
elevated  above  the  rail. 

Mr.  Markley  (A.  S.). — Eight  inches  above  the  rail. 
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IV. — Best   Method   of  Operating  Turn-tables  by  Power. 

REPORT   OF   COMMITTEE. 

To  (he  Association  of  Railway  Superintendents  of  Bridges 
and  Buildings: 

Your  oommittee  on  the  above  Bubject  submits  the  following 
report : 

The  operation  of  turn-tables  by  other  than  hand  power  has, 
up  to  within  a  few  years,  been  unknown,  except  possibly  in 
certain  cases  where  steam  was  used.  The  question  of  obtaining 
suitable  power  to  facilitate  the  turning  of  locomotives  by  some 
motive  power  was  brought  to  the  front  by  the  decided  increase 
iu  the  weight  of  locomotives  during  the  last  few  years.  The 
weight  of  locomotives  on  some  of  the  railroads  to-day  is  such 
that  they  cannot  be  economically  turned  by  hand,  not  only  on 
account  of  requiring  too  many  men  to  do  the  work,  but  the 
question  of  turning  of  locomotives  at  iunctions  and  busy  ter- 
minal points  quickly  is  a  vital  factor  in  considering  the  ques- 
tion as  to  what  power  to  adopt  to  turn  locomotives  and  other 
rolling  stock,  both  promptly  and  economically. 

Your  committee  have  addressed  a  schedule  of  questions  on 
the  subject  in  hand  to  all  the  members  of  the  Association; 
forty-one  members  replied,  and  out  of  these  only  four  have 
tarn-tables  equipped  with  power.  The  committee  have  also 
addressed  a  few  parties  not  members  of  the  Association,  and 
have  obtained  some  valuable  information  from  them. 
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DESCRIPTION    OF    VARIOUS    APPARATUS    USED. 

Tables  Driven  by   Electric  Power: 

The  electric  motor  through  '^'hich  the  power  is  transmitted  is 
generally  mounted  on  a  cast  iron,  wrought  iron  or  steel  frame, 
properly  geared  to  a  friction  wheel  which  runs  on  the  circular' 
rail  of  the  turn-table  ;  this  part  of  the  apparatus  is  commonly 
called  ''donkey.'*  It  is  attached  by  a  pin  joint  to  one  end  of 
the  turn-table  in  such  a  way  that  the  friction  wheel  runs  concen- 
tric to  the  table  on  the  circular  rail.  The  current  wires  are 
either  brought  to  the  motor  by  way  of  an  overhead  switch,  or 
by  means  of  contact  rings — one  ring  fastened  to  the  centre 
bearing,  the  other  to  the  centre  cross  girders  of  the  table.  The 
donkey  and  motor  are  usually  covered  by  a  small  house  for  the 
use  of  the  operator.  The  current  is  controlled  by  a  regular 
street  car  controller.  Generally  the  power  apparatus  is  pro- 
vided with  an  appropriate  brake  to  stop  the  table  at  a  given 
point.  In  some  cases  sand  boxes  are  provided  in  the  operator's 
house,  to  sand  the  circular  rail,  to  prevent  slipping  of  friction 
wheel. 

The  electrical  driven  turn-table  of  the  Erie  Bailroad  at  Jersey 
City,  N.  J.,  differs  from  the  above  described  apparatus  mate- 
rially ;  this  table  is  provided  with  a  regular  drum  and  conical 
wheels  similar  to  a  drawbridge.  The  power  of  the  motor  is 
applied  through  a  gear  working  in  a  circular  rack  around  the 
drum.  This  table,  we  understand,  is  giving  very  good  satisfac- 
tion. ' 

Tables  Driven  by  Steam  Power  : 

The  equipment  consists,  generally,  of  an  upright  boiler  and 
engine  combined,  located  over  the  circular  rail,  and  opposite 
and  at  right  angles  to  the  center  of  the  turn-table,  resting  on  a 
frame  connected  with  arms,  extending  to  the  table  girders. 
The  movement  of  the  table  can  be  obtained  either  by  means  of 
a  friction  wheel  on  the  circular  rail,  or  by  means  of  a  circular 
rack  along  the  circular  rail ;  the  former  is  no  doubt  the  most 
economical. 

Tables  Driven  by  Gasoline  Engines: 

The  general  construction  of  the  apparatus  i^  the  same  as  that 
used  on  tables  driven  by  electric  power,  except  that,  instead  of 
using  an  electric  motor,  a  gasoline  engine  is  used.  The  engine 
is  mounted  on  a  wrought  iron  or  «teel  triangular  frame ;  this 
frame  is  hinged  at  two  points  to  the  girders  of  the  turn-table, 
and  supported  at  one  point  by  a  friction  wheel  on  the  circular 
rail.  The  engine  is  provided  with  the  necessary  friction 
clutches,  speed  regulators,  and  foot  brake.  The  whole  is 
housed  for  the  protection  of  the  apparatus  as  w^ell  as  the  opera- 
tor.     Under  the  supporting  frame  a  reservoir  is  provided  con- 
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tainiug  the  fuel  used  by  the  engine  and  a  silencer  to  reduce  the 
noise.  A  water  tank  is  located  in  one  corner  of  the  house.  The 
water  is  used  to  prevent  the  engine  from  running  hot. 

In  the  opinion  of  your  committee  no  specific  apparatus  can  be 
recommended  for  any  location  of  turn-table  ;  the  kind  of  power 
and  apparatus  required  or  desirable  depends  upon  the  location 
of  the  turn-table  with  reference  to  electric  or  other  power  plantB. 

If  electric  power  can  readily  be  obtained  from  the  railroad 
company's  plant  or  from  outside  parties,  electricity  should  be 
employed,  as  it  requires  least  machinery,  and  is  economically 
maintained ;  where  special  engine  and  electric  generator  would 
have  to  be  provided,  a  steam  or  gasoline  apparatus  will,  no 
doubt,  be  more  economical  and  preferable,  on  account  of  the 
first  cost  of  installing  the  plant,  as  well  as  the  additional  help 
required  to  run  the  engine  and  generator. 

In  considering  the  feasibility  of  drawing  the  electric  current 
from  an  existing  railroad  plant  or  a  city  electric  plant,  attention 
should  be  given  as  to  whether  a  suitable  current  is  available  at 
all  times  including  nights  and  Sundays.  In  a  railroad  plant,  « 
the  introduction  of  the  electric  turn-table  device  should  not  be 
the  only  cause  of  requiring  help  in  the  engine  room  and  boiler 
house,  to  be  on  hand  nights  and  Sundays  ;  in  such  case  it  will 
not  prove  economical  to  use  electricity.  It  will  also  not  be 
desirable  to  have  to  run  a  large  central  electric  machine  nights 
and  Sundays  on  account  of  the  turn-tables.  In  other  words, 
there  should  be  a  small  dynamo  at  the  central  plant  for  use 
nights,  Sundays,*holidays  and  when  shops  are  idle. 

The  gasoline  engine,  where  electric  power  cannot  be  readily 
obtained,  except  by  establishing  a  special  plant,  is  no  doubt 
the  most  economical ;  it  consumes  fuel  only  when  operated, 
requires  less  attention  than  a  steam  plant,  and  is  generally 
more  adapted  for  work  of  this  character. 

In  cities  the  use  of  steam  power  generally  necessitates  employ- 
ing a  licensed  engineer.  Further,  the  supplying  of  the  coal 
and  the  removal  of  ashes  all  add  to  the  cost  and  trouble. 

The  first  cost  of  electric  apparatus,  ten  horse-power  motor, 
controller,  donkey,  wiring,  contact  rings,  connection  of  donkey 
to  turn-table,  operator's  house,  etc.,  complete,  is  about  $1,400  ; 
the  cost  of  a  steam  engine  and  generator  will  be  about  $1,700 
additional,  if  a  special  or  additional  plant  would  have  to  be 
installed,  making  the  total  cost  for  an  electric  motor,  including 
engine  and  generator,  $3,100. 

The  first  cost  of  a  gasoline  engine  apparatus  complete,  includ- 
ing gasoline  and  water  reservoirs  and  operator's  house,  is  about 
$1,000. 

The  first  cost  of  a  steam  engine  plant  complete  is  about  $1,250. 

The  foregoing  estimates  are  made  up  as  follows  : 
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Electrical  Apparatus  without  Hpevlal  Engine  and  (/cnrrator. 

Ten  horse-power  motor,  carriage,  geariug  and  oou- 

troller $800.00 

Wiring  from  power  station,  assuming  distance  500 

feet 250.00 

Contact  ring^  at  centre,  or  overhead   switch  frame  250.00 

Labor  erecting  apparatus 50.00 

House  for  use  of  operator 50.00 


$1,400.00 

Efertric  Apparatus  including  Special  Engine  and  Oenrrator. 

One  6|  inches  x  8  inches  direct  connected  engine  $785.00 
One  ten  K.  W.   engine,  type  generator  including 

switch  board,  volt  meter,  etc 650.00 

Foundation  for  engine  and  generator  250.00 

Labor  installing  engine  and  generator  .  .  165.00 
One  ten  horse-power  motor,  carriage,  gearing,  and 

controller 800.00 

Wiring  from  generator  to  table  and  motor  .  .  100.00 
Contact  rings  at  centre  of  table  or  overhead  switch 

frame .  250.00 

Labor  erecting  apparatus  on  turn-table  .                   .  50.00 

House  for  o^jerator  .......  50.00 


Strain  Engine  Ap2>aratuM, 

Steam  engine  and  boiler 
Gearing  and  friction  wheel 
Frame    supporting    engine    and    I 

guide  arms    .... 
Labor  erecting  apparatus 
House  for  operator . 


oiler  including 


$3,100.00 


$800.00 
100.00 

200.00 

100.00 

50.00 

$1,250.00 


(/attoline  Engine  Apparatui*. 


Five  horse-power  engine  and  supporting  frame      .        $850.00 
Erecting  apparatus  ......  100.00 

House  for  operator  ....  50.00 


$1,000.00 

The  cost  of  operating  the  various  machines  per  day  of  twenty- 
four  hours,  based  on  turning  250  engines,  is  about  as  follows: 
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Electric  Ajyparaius,  vnihout  special  Enf/inr  otd  (/rncrafor. 

One  day  and  one  night  operator  at  $1.G0  per  dny  .  $3.20 

Cost  of  electric  current  .         .         .         .  .60 

Repairs  to  electric  apparatus  and  supplies      .         .  .10 

Oil  and  waste .02 


$3.92 


Electric  Apj>ciratu8  ivith  special  Engine  and  (lv)u  rator.  . 

One  day  and  one  night  engineer  at  $l.f)0  $3.20 
One  day  and  one  night  operator  of  turn-table  at 

$1.60 8.20 

Bepairs  to  engine,  generator,  motor,  etc.        .         .  .20 
Cost  of  steam  for  operating  engine,  assuming  that 

,      steam  can  be  drawn  from  existing  boiler  plant    .  .50 

Oil,  waste,  and  sundry  supplies      ....  .15 


$7.25 


Steam  Engine  Apparatus. 

One  day  and  one  night  engineer  at  $1.60         .         .  $3.20 

Wheeling  coal  to  table  for  engine  ....  .25 

Coal,  lubricating  oil  and  waste        ....  .80 

Bepairs  to  engine,  boiler,  etc.         ....  .15 


$4.40 


Gasoline  Engine  Apparatus. 

One  day  and  one  niglit  engineer  at  $1.60         .         .  $3.20 

Gasoline .........  .40 

Oil,  waste,  etc.         .......  .15 

Bepairs  to  apparatus .20 


$3.95 


The  economy  of  operating  turn-tables  by  power  depends  on 
the  weight  of  and  the  number  of  locomotives  to  be  turned  in  a 
given  time.  On  railroads  where  only  light  locomotives  are  re- 
quired to  be  turned  on  a  certain  turn-tablo,  the  hand  power 
will,  no  doubt,  prove  satisfactory  and  economical. 

On  some  of  the  Eastern  railroads  locomotives  weighing  175 
net  tons,  including  tender,  are  operated  ;  such  locomotives  can- 
not, according  to  actual  experience,  be  turned  economically  by 
hand,  especially  in  the  winter  time. 

The  following  example  wjll  show  what  power  is  required  to 
turn  one  of  the  above  mentioned  175-ton  locomotives  : 

Assume  the  length  of  turn-table  75  feet,  the  center  pivot  10 
inches  in  diameter,  weight  of  turn-table  including  floor  and 
rails,  100,000  pounds.  We  have  for  the  total  load  on  center 
pivot  175  net  tons,  or  350,000  lbs.,  plus  100,000  lbs.,  or  a  total 
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of  450,000  Ibfl.  ;  the  area  of  the  steel  pivot  is  78.54  square 
inches,  making  the  pressure  on  the  bronze  disc  upon  which  the 
pivot  operates  5,730  lbs.  per  square  inch  ;  for  this  pressure  we 
assume  the  co-efficient  of  friction  between  steel  and  bronze  at 
0.125,  and  we  have  for  the  friction  450,000x0.125,  or  56,250 
lbs.  The  moment  of  friction  is  equal  to  56,250  x  two-thirdis  the 
radius  of  pivot,  or  56,250  x  3.33"=187,312  inch  pounds,  or 
15,609  feet  pounds. 

The  work  to  be  performed  to  overcome  the  15,609  feet  pounds 
of  friction  for  one  complete  revolution  per  minute  is  equal  to 
15,609  X  3.1416  x  2  x  1  equals  98,074  feet  pounds,  or  horse 
power  equals  Jfoooi  or  nearly  equal  to  3.0  horse  power.  To  this 
requirement  must  be  added  the  power  required  to  overcome  the 
internal  resistance  of  apparatus,  the  wind  pressure  against  the 
locomotive,  and  the  rolling  friction  on  end  wheels  due  to  unbal- 
anced weight  of  locomotive  on  the  table  ;  the  horse  power 
required  as  per  above  calculation  should  be  doubled  to  insure 
effective  work  of  power  apparatus  at  all  times,  therefore  6.0 
horse  power  will  be  required  to  operate  the  turn-table  at  the 
rate  of  one  revolution  per  minute. 

Your  committee  is  of  the  opinion  that  for  heavy  service  turn- 
tables, some  motive  power  should  be  applied  for  their  opera- 
tion. Electric  power  is  recommended  where  the  railroad  com- 
pany have  their  own  power  plant  in  close  proximity  to  the 
turn-table,  or  when  electric  power  can  be  purchased  from  out- 
side parties  at  a  reasonable  £gure.  For  points  where  electric 
power  is  not  available  the  gasoline  apparatus  should  be  used. 
Steam  power,  while  satisfactory  as  to  performing  the  work,  is 
not  as  economical  as  either  the  electric  or  gasoline  apparatus. 

The  electric,  donkeys  are  manufactured  by  the  Milwaukee 
Electric  Co,,  Milwaukee,  Wis.,  the  Westiughouse  Electric  Co., 
Pittsburg,  Pa.^  and  probably  by  other  electric  manufacturing 
concerns. 

The  gasoline  engine  apparatus  is  manufactured  by  Fairbanks, 
Morse  &  Company,  Chicago,  111. 

The  committee  desire  to  express  their  thanks  to  Mr.  W.  W. 
Atterbury,  superintendent  of  motive  power,  Pennsylvania 
R.  R.,  Altoona,  Pa.,  Mr.  Charles  W.  Buchholz,  chief  engi- 
neer Erie  R.  R.,  Mr.  William  Twining,  assistant  engineer  main- 
tenance of  way.  Central  R.  R.  of  New  Jersey,  and  Mr.  F.  L. 
Chase,  engineer  of  bridges,  N.  Y.  C.  &  H.  R.  R.  R.,  for  valua- 
ble information  furnished.  The  thanks  of  the  committee  are 
also  due  to  the  members  of  the  Association  for  furnishing  in- 
formation fur  this  report. 

Signed, 

F.   E.   SCHAIiL, 

J.  E.  Greiner, 
B.  F.  Pickering, 
Onward  Bates, 
September,  1901.  Committee. 
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DISCUSSION. 

Mr.  Scliall. — I  wiU  say  that  the  committee  has  endeavored  to 
get  all  the  information  possible,  but  the  subject  is  one  that  has 
not  received  much  attention  heretofore,  and  therefore  the  replies 
received  from  the  members  upon  questions  submitted  were 
limited.  Every  member  of  the  Association  was  sent  a  schedule 
of  questions  on  the  subject  in  hand,  but  out  of  all  only  six  mem- 
bers replied  as  having  power  plants  in  use  for  operating  turn- 
tables ;  a  number  of  favorable  replies  were  received  from  parties 
not  members  of  the  Association ;  these  replies  are  tabulated  and 
incorporated  in  the  report.  Upon  comparing  the  figures  in  the 
tables,  you  will  find  a  great  difference  in  the  cost  of  operating 
turn-tables,  depending,  presumably,  on  the  location  of  table,  num- 
ber of  locomotives  turned,  and  the  opinion  of  the  party  having 
charge  of  the  accounting,  as  to  what  is  a  proper  charge  against 
turning  locomotives.  In  regard  to  the  number  of  locomotives 
turned,  you  will  find  in  the  report  that  as  high  as  four  hundred 
locomotives  are  handled  in  twenty-four  hours  on  one  of  the  rail- 
roads having  power  in  use  for  operating  turn-tables.  1  do  not 
wish  to  enter  into  the  matter  of  cost  of  operating  any  further 
than  to  state  that  it  appears  that  the  cost  of  operating  turn-tables 
by  power  is  about  one  half  the  cost  of  operating  by  hand.  The 
committee  have  also  investigated  the  question  of  cost  of  installing 
the  various  kinds  of  power  plants,  and  the'  approximate  cost  is 
shown  in  the  report.  Electric  power  is  used  generally,  as  will 
appear  from  the  table  in  the  report ;  this  I  suppose  is  due  to  the 
fact  that  electric  power  is  available,  at  a  reasonable  cost,  from  a 
plant  near  the  turn-tables.  The  subject  is  a  new  one,  and  other 
devices  will  no  doubt  be  invented  for  the  purpose  under  con- 
sideration. I  feel  sure  the  members  will  find,  where  a  large 
number  of  locomotives  must  be  handled,  that  it  will  prove  a  sav- 
ing in  time  and  expense  to  equip  the  turn-tables  with  power.  The 
report  submitted  shows  fully  the  economy  of  operating  turn-tables 
by  power ;  it  is  not  only  a  question  of  economy,  but  often  a  ques- 
tion of  time;  we  in  the  East,  with  heavy  locomotives  to  handle, 
find  it  almost  impossible  at  some  points  to  operate  turn-tables  by 
hand.  Tlie  length  of  turn-tables  offers  quite  a  factor  in  the  power 
required  to  turn  locomotives ;  if  you  have  a  heavy  and  long  loco- 
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motive  to  turn  on  a  comparatively  sUort  turn-table,  it  cannot  be 
balanced,  and  the  power  required  is  increased  to  overcome  tbe 
extra  friction  on  the  circular  rail.  This  ei^tra  power  can  be  so 
much  that  the  installing  of  a  power  apparatus  is  almost  a 
uBcessity. 

President. — This  is  a  live  subject  and  we  have  an  admirable 
report  on  it.  This  question  of  quickly  turning  large  locomotives 
'  is  a  question  of  interest  to  all,  and  I  hope  we  will  have  a  very 
full  discussion  of  this  report. 

Mr.  Markley  (A.  S.). — From  Mr.  SchalFs  report,  as  I  under- 
stand it,  no  lock  is  necessary  for  holding  table  in  position  while 
engine  is  being  run  off,  and  I  would  like  to  ask  Mr.  Schall  if  he 
believes  this  a  safe  way  to  operate  a  table. 

Mr.  Schall. — No,  there  is  no  lock  used,  but  I  believe  it  to  be 
good  practice  to  use  a  lock. 

Mr.  Markley  (A.  S.). — Another  point.  Where  the  table  is 
locked  and  fouled,  I  find  it  very  hard  to  remove  the  pin,  and  we 
have  got  sometimes  almost  to  take  a  bar  and  knock  it  out  in 
order  to  release  it. 

Mr.  Schall. — To  that  I  would  say,  Mr.  Markley,  that  it  depends 
entirely  on  the  lock  provided.  It  should  have  all  the  play  you 
can  give  it,  up  and  down,  but  the  lateral  motion  must  be  taken 
care  of,  so  as  to  confine  it  to  a  minimum. 

Mr.  Berg. — In  regard  to  the  matter  of  handling  electrical 
devices  for  operating  turn-table8,  I  would  say  that  there  is  no 
more  expert  knowledge  required  than  by  a  motor-man  on  a  trolley 
car,  and  you  all  know  that  any  man  can  be  broken  into  that  ser- 
vice very  quickly.  Further,  wherever  you  have  electrically-driven 
turn-tables,  you  have  an  electric  plant,  and  therefore  there  is  some- 
body around  in  the  vicinity  who  understands  the  adjustment  of 
electrical  devices  and  machinery.  An  ordinary  laborer  can  be 
worked  in  at  the  table  very  readily,  the  same  as  a  motor-man  on  a 
trolley  car.  It  does  not  need  a  high-salaried  man  to  work  the 
turn-table. 

Mr.  Markley  (A.  S.). — I  would  like  to  ask  Mr.  Berg  as  to  the 
question  of  economy  in  having  power  to  turn  the  tables.  It  seems 
to  me  it  is  a  question  as  to  whether  it  would  pay  or  not  to  have 
a  little  plant  especially  to  turn  tlie  table  if  you  have  no  other  use 
for  it. 
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Mr.  Berg.-r-Mr.  Markley  has  touched  the  vital  point,  namely, 
the  question  of  deciding  whether  an  electrical  device  for  a  turn- 
tahle  is  the  proper  thing  to  instal  or  not.  I  have  found  the  gen- 
eral idea  prevails  that  where  there  is  an  electric  plant  at  the  shops 
or  a  terminal  station,  then  all  that  is  necessary  is  to  huy  'an  elec- 
tric donkey.  This  is  not  correct,  as  a  general  statement,  and 
there  is  one  point  to  he  considered  first.  In  other  words,  will 
they  have  at  the  electric  power  plant  a  machine  that  lias  to  he 
run  anyhow  in  the  daytime,  Sundays,  and  nights,  and  tlierefore 
they  will  not  need  an  extra  man  to  run  the  plant  specially  in 
order  to  keep  up  the  supply  of  electricity  to  turn  the  tahle. 
Where  they  have  electric  power  running  aU  the  time  and  suf- 
ficient of  it  to  draw  on  for  the  turn-tahle  at  all  times,  then  there  -is 
no  extra  man,  or,  you  might  say,  expense  required  to  run  the  elec- 
tric turning  device  ioy  turning  the  tahle.  But  if  there  is  only  one 
very  large  machine  that  is  used  at  night  for  lighting  purposes,  and 
otherwise  is  still  during  the  daytime  and  also  Sunday,  then  the 
installation  of  an  electric  device  for  operating  a  turn-table  will  call 
for  increased  expenses.  I  think  that  is  the  vital  point  in  decid- 
ing whether  an  electric  tahle  should  be  put  in  or  not.  There  is 
another  source  of  electric  supply,  the  question  of  city  supply,  but 
on  investigation  of  this  it  will  generally  be  found  that  they  shut 
the  power  oH  in  the  daytime  or  Sundays,  and  the  supply  is  found 
not  to  be  available  when  needed.  As  soon  as  you  leave  electri- 
cally-driven plants  or  go  to  a  point  where  there  is  no  electricity 
available,  the  gasoline  engine  is  the  proper  machine  to  adopt.  It 
is  cheap,  and  you  can  operate  it  with  ordinary  railroad  hands  and 
a  class  of  men  who  are  found  around  the  roundhouse  and  vicinity, 
and  in  case  of  any  breakdown  to  the  gasoline  engine  there  are 
machinists  there  that  can  make  the  necessary  repairs. 

Mr.  Markley  (A.  S.). — ^There  is  one  way  by  which  you  can  over- 
come, to  some  extent,  the  trouble  wWre  electricity  is  not  available 
during  the  daytime  and  that  is  a  storage  battery.  This  can  be 
charged  at  night  and  used  during  the  daytime  to  turn  the  tables. 

Mr.  Lichty. — Where  the  North  Western  have  turn-tables  oper- 
ated by  electricity  we  happen  to  have  power  right  at  the  plant, 
and  these  are  simply  connected  to  the  dynamo  and  the  current 
kept  up  at  all  times,  and  in  this  way  the  tables  are  operated  very 
successfully  and  economically. 
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President. — Mr.  E^gleston,  I  underatand  your  road  have  turn- 
tables operated  by  steam  plant  ? 

Mr.  Evgleston. — I  do  n't  know  much  about  it.  The  Motive 
Power  department  are  attaching  the  steam  apparatus.  I  was 
looking  at  it  the  other  day,  and  I  imagined  that  it  was  a  good 
arrangement.  They  are  going  to  use  a  small,  vertical  engine, 
taking  the  steam  from  boiler  located  in  the  roundhouse  used  for 
heating  and  operating  three  or  four  lathes  and  planers  for  round- 
house work.  The  expense  will  certainly  be  very  small.  The 
steam  pDwer  necessary  will  be  really  of  no  cost,  and  one  man  will 
be  sufficient  to  operate  tlie  table. 

Mr.  Cummin. — I.  would  say  that  we 'have  one  turn-table  and 
one  drawbridge  operated  by  electncity,  and  with  us  it  is  certainly 
a  great  saving,  not  only  in  the  cost  of  operating,  but  in  the  quick- 
ness with  which  the  structures  are  turned,  especially  the  draw- 
bridge. We  probably  have  trains  a  little  thicker  sometimes  on 
some  parts  of  our  road  than  most  of  the  members  here.  I  would 
state  that  on  the  fourth  day  of  last  July  there  were  three  hundred 
and  seventy-nine  trains  passed  over  that  drawbridge,  and  the 
bridge  was  opened  forty  times  for  boats,  between  the  hours  of  7 
o'clock  a.  m.  and  6  o'clock  p.  m.,  and  that  would  mean  some 
work,  if  you  had  to  operate  it  by  hand  power  and  delay  any 
trains,  when  they  are  as  thick  as  that.  On  the  first  Sunday  of 
last  August  there  were  four  hundred  and  six  trains  over  that 
drawbridge ;  you  men,  I  imagine,  do  n't  have  as  many  trains  as 
that.  We  have  a  trolley  line  about  half  a  mile  from  this  draw- 
bridge ;  we  put  in  a  motor  and  simply  connected  it  with  the  trol- 
ley system,  and  it  makes  our  power  very  cheap.  We  have  power 
night  and  day,  and  we  save  in  labor  ninety  dollars  per  month, 
which  is  pretty  good  interest  on  the  investment,  in  addition  to  the 
time  we  save  in  turning  the  bridge,  which  we  can  do,  close,  and 
open  it,  in  one  third  of  the  time  with  that  motor  that  we  could 
before  the  motor  was  put  in  there. 

President. — Any  more  of  the  members  use  steam  for  operating 
turn-tables  ? 

Mr.  Schall. — I  would  state  that  I  received  quite  a  lengthy 
report  from  Mr.  Atterbury,  superintendent  of  Motive  Power, 
Pennsylvania  R.  R.,  relative  to  steam  plants,  but  did  not  bring  it 
along,  as  I  thought  the  steam  apparatus  was  out  of  date.    . 


89 

f 

Mr.  Berg. — I  think  it  is  only  correct  to  state,  in  connection 
with  the  discussion  on  steam  boilers  and  engines  for  turning  tables, 
that  I  recently  ascertained  that  the  Erie  R.  R.  had  been  investi- 
gating very  thoroughly  the  question  of  turning  tables  and  had 
come  to  the  conclusion  that  steam-driven  tables  were  more  eco- 
nomical than  electrically-driven  tables.  I  respectfully  question 
that  report,  and  believe  it  must  be  based  on  one  of  that  class  of 
reports  that  are  so  liable  to  be  made  by  men  at  shops  of  any 
department  of  a  railroad  in  regard  to  the  efficiency  and  economy 
of  a  plant,  and  where  they  leave  out  a  great  many  items  that 
should  be  considered.  I  cannot  believe  that  the  steam  boiler  is 
more  economical.  You  have  got  to  handle  the  fuel,  take  away 
the  ashes,  and,  if  in  a  city,  employ  a  licensed  engineer,  and  it  is 
my  opinion  that  the  repairs  on  that  kind  of  plant  will  exceed  the 
cost  of  repairs  to  the  electric  device  or  gasoline  engine. 

Mr.  Eggleston. — In  regard  to  economy,  in  the  plant  I  speak  of 
the  steam  is  taken  from  a  boiler  now  in  service,  used  for  heating 
purposes  and  running  small  machinery.  That  is  certainly  a  good 
feature,  with  no  extra  expense  attached  to  it,  and  the  increased 
amount  of  fuel  would  not  amount  to  anything.  The  small  vertical 
engine  they  picked  up  themselves,  and  the  only  machinery  pur- 
chased outside  of  what  wa^  in  stock  was  twenty  feet  of  link  chain 
and  two  sprocket  wheels,  the  rest  they  picked  up  around  the  general 
store  supply.     So  the  cost  of  this  plant  is  going  to  be  very  small. 

Mr.  Berg. — In  discussing  here  the  general  points  indicating  the 
superiority  of  one  class  of  turning  power  over  another,  we  should 
not  be  misled  by  description  of  home-made  contrivances  and  the 
old  idea  that  steam  costs  nothing  because  you  draw  it  from  a  shop 
boiler.  It  all  costs  money.  There  are  not  many  turn-tables  in 
the  country  where  a  shop  boiler  is  within  piping  distance.  When 
speaking  of  the  application  of  steam  to  turning  turn-tables  I  have 
in  mind  the  old  design  of  a  separate  steam  boiler  located  on  a 
platform  attached  to  the  table.  Where,  in  special  cases,  steam 
can  be  brought  to  the  table  as  described  by  Mr.  Eggleston,  the 
conditions  are  very  favorable  and  the  results  will  be  great  economy, 
but  this  special  case  cannot  stand  as  the  general  types  we  are  dis- 
cussing. 

Mr.  Carr. — I  would  like  to  inquire  from  these  gentlemen  if  any 
of  them  have  had   turn-tables  operated    by  power  in  use  long 


Fro.  13.— Tiirning  device,  Tyrone  Sli ops,  Penn.  R.  R. 


Fio.  14.— TurniuK  device,  Tyrone  Sliops,  PeuD.  R.  B. 


92 

en  oafish  to  tell  the  di£^erence,  or  give  as  the  cost  to  operate  a  table 
by  electricity  or  by  gasoline  engine  ? 

President. — There  is  a  statement  in  the  report  that  shows  the 
cost  of  electrically-driTen  tables,  steam,  and  gasoline. 

Mr.  Carr. — How  long  have  these  tables  been  in  operation  ? 

Mr.  Sehali. — The  figures  g^ven  in  the  report  for  operating  turn- 
tables by  gasoline  engines  on  the  Lehigh  Valley  R.  R.,  are  based 
on  two  months*  service  only,  but  we  kept  a  close  record  of  all  the 
expenses  and  found  that  for  twenty-four  hours  the  cost  is  $8.60, 
or  about  one  third  of  the  cost  of  operating  the  table  by  hand. 
The  New  York  Central  &  Hudson  River  R.  R.  have  a  gasoline 
apparatus,  in  seinrice  a  little  over  a  year ;  they  are  saving  about 
$45  per  month  over  the  cost  of  operating  by  hand.  I  am  quite 
sure  the  cost  of  operating  a  turn-table  by  gasoline  engine  or  by 
electric  motor,  where  electric  power  can  be  obtained  from  a  suita- 
ble point,  would  not  exceed  S4.00  per  day  of  twenty-four  hours. 

Mr.  Carr. — I  do  n't  consider  six  months,  three  months,  or  nine 
months  or  twelve,  would  be  a  fair  comparison  to  arrive  at  the 
actual  cost  of  operating  tables  by  power,  it  would  take  a  longer 
time.  The  machinery  would  all  be  new,  and  there  would  natur- 
ally be  no  extensive  repairs  necessary,  and  it  would  appear  to  me  in 
order  to  arrive  at  the  figures,  that  it  would  require  not  less  than 
one  or  two  years  at  the  least  to  arrive  at  a  fair  comparison,  as  to 
the  actual  cost  of  operating  by  power,  and  the  location  makes  all 
the  difference  in  the  world.  For  instance,  you  take  it  in  the 
northern  country,  where  we  have  so  much  snow  and  ice  to  con- 
tend with,  and  I  think  it  would  be  well  to  consider  those  things 
before  an  absolute  conclusion  is  arrived  at,  the  locations  in  partic- 
ular, as  to  whether  practicable  to  operate  with  steam,  electricity, 
or  gasoline  in  snow  storms. 

President. — I  think  it  would  be  interesting  and  instructive  if 
we  could  have  reports  on  the  cost  of  operating  tables  during  the 
coming  year  by  the  various  forms  of  power  under  discussion.  I  will 
therefore  ask  the  following  gentlemen  to  each  keep  a  record  of  the 
number  of  engines  turned,  number  of  men  used,  cost  of  turning, 
speed  of  turning,  weather  conditions,  and  in  fact  make  a  careful  re- 
port of  the  operation  of  the  table  they  are  to  report  on.  Mr.  Schall, 
will  you  report  on  the  gasoline  device,  Mr.  Lichty  the  electric,  and 
Mr.  Eggleston  the  steam,  and  report  at  our  next  convention  ? 
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Mr.  Eggleston. — Mr.  President,  I  will  gladly  do  as  you  suggest, 
and,  between  now  and  our  next  meeting,  I  will  get  the  cost  of  the 
operation  of  our  steam  plant  and  teU  you  all  about  it. 

President. — I  would  also  add  Mr.  A.  S.  Markley  for  the  hand 
power  turn-table. 

Mr.  Cummin. — If  it  cost  Mr.  Eggleston  nothing  except  two 
sprocket  wheels  and  a  few  feet  of  chain,  how  are  we  going  to 
arrive  at  the  actual*  cost  of  the  entire  plant  ?  It  would  not  be  a 
hard  matter  to  purchase  all  the  material  if  we  can  pick  up  every- 
thing except  a  couple  of  sprocket  wheels  and  some  chain. 

Mr.  Berg. — I  think  it  an  excellent  idea  to  have  the  different 
members  keep  track  of  their  operating  expense  during  the  year 
and  give  us  the  information  next  year,  when  we  discuss  this  sub- 
ject again,  and  I  think  we  ought  to  get  some  good  information 
from  that.  I  agree  with  Mr.  Carr  that  the  comparison  as  between 
the  various  styles  of  motors  should  be  based  on  the  experience  of 
several  years,  but  the  leading  question  to-day  is  to  emphasize  the 
necessity  of  using  some  form  of  power  other  than  hand  power  for 
taming  tables,  and  I  think  in  regard  to  that  it  is  perfectly  evi- 
dent that  there  is  economy  in  some  form  of  motor,  unless  you 
have  very  light  engines  and  very  few  to  turn  in  a  day.  The  gas- 
oline engine  that  has  been  installed  on  the  Lehigh  VaUey  R.  R. 
handles  the  heaviest  mountain  engines  that  we  have,  and  the 
number  turned  in  two  months  was  a  little  over  eight  thousand, 
that  would  be  an  average  possibility  of  sixty  thousand  engines  a 
year.  Now,  with  that  volume  of  business  in  sight  and  with  the 
experience  that  we  have  had,  whether  sleam,  electricity,  or  gaso- 
line, there  is  no  doubt  but  that  it  is  economy  to  use  power,  but  as 
to  the  relative  advantages  of  one  over  the  other,  I  believe  Mr. 
Carr's  suggestion  is  a  good  one.  Mr.  Schall  has  certainly  gath- 
ered information  that  leads  us  to  adopt  the  .  conclusion  that  elec- 
tricity is  excellent,  where  you  have  a  plant  that  is  suitable,  but  it 
18  not  every  electrical  plant  that  is  suitable.  Where  you  have 
not  suitable  conditions  in  an  electric  plknt  in  the  vicinity,  or 
no  electricity  available,  then  it  seems  to  me  that  the  gasoline 
engine  is  an  excellent  thing.  In  regard  to  operating  during  snow 
storms,  I  have  a  letter  from  the  chief  engineer  on  the  New  York 
Central,  of  whom  I  inquired  particularly,  as  to  their  experience 
with  gasoUne-driven  tables  in  New  York  city  during  last  winter. 
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and  the  answer  was,  absolutely  no  trouble  with  the  snow,  and  we 
did  have  snow  in  New  York  city.  I  still  believe  that  steatn  is 
not  the  best  thing  to  use,  and  Mr.  Eggleston's  description  of  that 
home-made  contrivance  illustrates  the  point  that  1  have  made  that 
in  preparing  cost  of  devices  we  should  take  into  consideration 
what  it  would  cost  if  we  had  to  start  right  in  new  and  get 
these  things  together.  Nothing  has  been  said  to-day  in  regard  to 
turning  tables  by  air.  This  has  been  done.  The  present  bridge 
engineer  on  the  New  York  Central  R.  R.  has  given  me  informa- 
tion relative  to  an  experiment  he  made  some  years  ago  on  some 
railroad  where  they  had  a  home-made  .contrivance  fixed  up  to 
turn  the  table  by  air,  and  although  located  in  what  you  might  call 
a  southern  country,  he  experienced  some  trouble  on  account  of 
moisture  in  the  air  freezing  in  the  winter,  and  clotting  up  the 
valves.  1  have  also  found  thei*e  is  a  device  invented  by  a  man 
out  in  Colorado  for  turning  a  turn-table  by  air,  using  the  air  from 
the  locomotive  by  simply  attaching  a  flexible  pipe  to  the  com- 
pressed air  supply  of  the  locomotive.  There  is  a  tank  provided 
on  one  side  of  tlie  table,  so  that  when  an  engine  comes  along  that 
happens  to  have  sufficient  air  to  spare,  they  fill  up  this  cylinder 
with  air,  so  that  when  a  dead  engine  or  car  lias  to  be  turned,  then 
they  draw  the  air  from  this  tank  storage  cylinder  attached  to  the 
table.  Ihat  system  has  been  used  since  last  March  on  the  Union 
Pacific  and  is  said  to  work  veiy  suc'cessfully.  The  cost  of  instal- 
lation is  Sl,200,  or  about  tie  same  price  as  installing  a  gasoline 
plant.     It  has  not  yet  been  used  during  a  winter  season. 

Mr.  Pickering,  by  letter,  calls  attention  to  a  patented  device  for 
turning  turn-table  in  use  at  the  Tyrone  shops  of  the  Pennsylvania 
R.  R.,  said  to  have  been  in  use  for  two  years  and  a  half.  The 
plan  indicates  that  the  device  is  applicable  to  any  foim  of  motor, 
whether  electricity,  gasoline,  steam,  or  air.  .The  interesting  feature 
in  connection  with  this  turn-table  is  that  compressed  air  is  used  to 
turn  the  table,  using  the  air  in  a  steam  engine.  The  air  enters 
through  the  center  pedestal  of  the  table  and  is  connected  over  center 
with  swivel  joint.  Prior  to  the  installation  of  the  air  supply  pas- 
sing up  through  the  center  pedestal,  the  air  for  the  turning  engine 
was  taken  from  the  air  supply  of  the  locomotive  to  be  turned. 
Subsequently  the  supply  through  the  center  pedestal  was  installed*. 
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VI. — Water  Stations.     Best  Material   for  Foundations, 
Tanks,  Substructures,  Connections,  Capacity,  etc. 

REPORT  OP  COMMITTEE. 

To  the  Association  of  Railway   Super IntendentH  of  Bridges 
and  Buildings  : 

The  committee  appointed  at  the  last  annual  meeting  to  report 
on  water  stations,  best  material  for  foundations,  tanks,  sub- 
strnctares,  connections,  capacity,  etc. 

It  voaid  be  impossible  for  the  committee  to  designate  the 
various  materials  used  in  the  construction  of  permanent  water 
stations  in  all  parts  of  the  country.  The  material  used  so  varies 
that  it  w^ould  not  be  advisable  to  undertake  to  say  just  what 
material  should  be  used  in  their  construction. 

On  March  10,  1901,  the  committee  sent  out  125  circular  let- 
ters to  members  of  the  Association  as  well  as  other Sj  embracing 
20  different  questions,  as  follows  : 

What  is  your  standard  permanent  water  station? 

In  detail  as  follows  :  (Send  plan  of  standard  Devices. ) 

1.  Tank,  foundation,  material,  etc.,  piers,  only  cost  of  same. 

2.  Tank  substructure,  wood  or  iron? 

3.  Standard  height  of  bottom  of  tank  above  rail. 

4.  Size  and  capacity  of  tank. 

5.  Number  of  hoops  and  size. 

6.  Description  of  hoop  lug. 

7.  Description   of  frost   box  and   any  additional   provision 
made  to  prevent  pipes  freezing  under  tank. 

8.  Any  provisions  made  to  prevent  water  from  freezing  in 
tanks  ?     Please  describe  them. 

9.  Where  is  delivery  of  water  made  from  pump  into  tank  ? 
Why? 

10.  Elevation  of  tank  outlet  spout  above  rail. 

11.  What  is  your  standard  water  column  ?     Size. 

12.  What  is  size  of  lead  pipe  from  tank  to  water  column  ? 
If  larger  than  water  column,  where  do  you  reduce  it  ? 

13.  Elevation  of  water  column  outlet  spout  above  rail. 

14.  Description  of  manholes  to  water  column  pit. 

15.  What  arrangements  are  made  for  drenching  stock  at  water 
columns  ? 

16.  What  provisions  are  made  for  washing  out  pump  boilers  ? 

7. 
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17.  How  is  gasoline  for  gasoline  pumping  engines  stored  ? 
(Describe  connections  from  storage  to  pump. ) 

18.  From  where  do  you  get  your  supply  of  gasoline  and  bow 
is  delivery  made  to  pumping  plants,  barrels,  tank  car,  or 
wagon  ? 

19.  What  is  standard  size  of  pump  house,  for  steam  and  for 
gasoline  pumping  plants,  and  cost  of  same  ? 

20.  What  provisions  are  made  for  coal  storage  ? 

Any  information  of  special  devices  or  general  plans  bearing 
on  the  general  subject  and  not  covered  by  these  questions  will 
be  highly  appreciated. 

Especial  information  is  desired  on  the  practicability  of  adopt- 
ing steel  tank  in  cold  climate,  style  of  steel  tank  used,  and 
location.     Comparative  cost  of  same. 

Please  let  me  have  your  reply  by  May  1st,  that  ample  time 
may  be  given  committee  to  formulate  the  report  in  time  for  sec> 
retary. 

Attached  find  report  from  J.  M.  Caldwell,  Chicago,  Indian- 
apolis &  Louisville  By. : 

1.  Stone  piers  of  Bedford  Oolitic  stone,  costing  for  masonry 
per  yd.  $3.05. 

2.  Wood,  white  pine. 

3.  Twenty-four  feet. 

4.  Twenty  feet  by  24  feet,  66,000  gallons. 

5.  Sixteen  Patent  3-lug,   Fairbanks,   Morse  &   Co. 's  make 
from  2  to  6  inches. 

7.  See  plan  of  frost  box. 

8.  No  provisions  whatever  and  have  very  little  trouble  with 
water  freezing  in  tanks. 

9.  Through  bottom  of  tank  in  frost  box,  delivery  pipe  extend- 
ing from  above  the  inside  of  bottom  of  tank. 

10.  Eleven  feet  0  inches. 

11.  Poage  10  inches  water  column. 

12.  Ten  inches  through  from  tank  to  column. 

13.  Eleven  feet  0  inches. 

14.  Two  feet  square  at  either  side  of  base  of  column. 

15.  As  a  rule  we  tap  the  main  10-iuch  pipe  from  tank  to  column 
and  use  one  and  one-fourth  inch  hose.  Where  no  column  is 
used,  we  tap  the  tank  and  use  an  ordinary  globe  valve  for  shut- 
ting it  off.     This  is  taken  down  in  the  fall  and  stored  till  spring. 

16.  Pressure  from  tank. 
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17.  Stored  in  tank  underground  at  least  80  feet  from  engine. 
Galyanized  iron  pipe.  Shut-off  coc^b  in  basement  also  at  engine. 

18.  Delivered  to  pumper  in  barrels.  He  stores  it  in  reser- 
voir. 

19.  Sixteen  feet  x  16  feet,  and  the  same  for  gas  as  for  steam 
pumps.  $450  where  heavy  foundations  are  used.  Where 
cellars  are  not  used  and  pumps  are  placed  in  the   house,  $384. 

20.  Where  coal  is  used,  we  have  bins  for  storing  it,  30  feet 
long. 

We  have  just  installed  two  gasoline  pumping  stations  on  our 
line,  of  the  Otto  pattern.  Up  to  date  they  seem  to  give  good 
satisfaction,  and  if  they  prove  to  be  a  success,  in  the  next  few 
years  we  will  likely  instalLseveral  more.  One  of  these  is  run 
by  the  agent  and  the  other  by  the  car  repairer. 


Pig.  15. — Chicago,  Indianapolis  &  Louisville  R.  R.  Standard  Water 

Tank. 

Attached  is  a  set  of  plans  for  one  of  our  standard  water  tanks. 
One  of  these  tanks  complete,  not  including  any  tank  fixtures 
from  the  tank  to  the  column  or  to  pump,  will  cost  $1,445.49. 

Following  is  report  of  W.  O.  Eggleston,  master  carpenter  of 
the  £rie  Bailroad  : 

1.  Substructure,  steel,  tank  foundation,  concrete  piers,  cost 
$5.50  per  yard. 

3.  Height  of  bottom  of  tank  above  rail  30  feet. 
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Fig.  16. — Cliicago,  IndianapoIiR  &  Louisville  R.  R.,  Standard  Water 

Tank. 


Fia,  11.— Cbicago,  iDdl&napoliH  A  Louisville  R.  R.  Standard  Water  Taok. 
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4.  Size  of  tub  16  x  24. 

5.  Thirteen  hoops.^U.  S.  Wind  Eng.  &  Pamp  Co.  *s  standard. 

6.  Double  bolt  lug. 

7.  We  make  a  hollow  brick  wall  frost  proof  box. 

8.  No. 

9.  Deliverj  of  water  to  tank  is  through  frost  box  so  there  is 
no  necessity  of  extra  frost  proof  box  for  pipe. 

10.  Twelve  feet. 

11.  Sheffield  &  Mansfield  10-inch  standpipe. 

12.  Ten-inch  and  12-inch.  Where  12-inch  is  used  and  10-inch 
standpipe,  we  red  ace  section  of  pipe  back  of  valve  or  base  of 
Btandpipe. 

13.  Thirteen  feet. 

14.  Trap  door. 

15.  None  at  stand  pipes.  At  tank,  where  close  to  track  we 
use  hog  drenchers  for  both  decks. 

16.  Tank  pressure. 

17.  Not  ready  to  report  on  this  question. 

18.  Not  ready  to  report  on  this  question. 

19.  Fourteen  x  12  feet  for  steam. 

20.  Coal  bins  inside. 

The  following  is  cost  to  put  in  new  water  plant  at  Lima, 
Ohio  : 

Steel  trestle,  30,270  lbs.  at  $2.26,  1832.43 

1  16  X  24  tub,  pine,  275.00 

1  49  ft.  iron  ladder,  13.00 

1  lb.  sheet  copper,  .18 

40  lbs.  yellow  metal  slate  nails,  7.20 

128  ft.  g^lv.  ridge  roll,  3.84 

6  sheets  of  tin,  20  x  28  inches,  1.40 

9  squares  14  x  24  sea  green  slate,  27.00 

9  squares  tar  paper,     .  2.70 

1  pc.  pine  8  x  8-16,  1.53 

1  pc.  pine  8x8-8  .77 

1  top  ornament,  2.57 
6  pes.  oak  4  x  6-24  s4s,  5.18 

2  pes.  oak  4  x  6-20  848,  1.44 
2  pes.  oak  4  x  6-12  s48,  .86 
1  16  ft.  ladder  iiTside  of  tub,  1.50 
28  pes.  pine  2  x  6-16,  7.17 
28  pes.  pine  3  x  6-16,  10.75 
20  pes.  pine  2  x  4-16,  3.52 
20  pes.  pine  2  x  8-16,     *  6.72 
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20  pes.  pine  2  x  12-16,  $10.24 

70  po8.  pine  1  x  12-16  sis,  20.16 

10  pes.  pine  1  x  5-16  sie,  1.12 

10  pes.  1  X  4-16  sis,  .96 

8  pes.  1  X  6-16  sis,  1.02 

95  ft.  of  5-inch  crown  moulding,  2/88 

128  feet  of  1-inch  1-4  round,  .46 

60  feet  pine  ceiling,  1 .50 

2  pair  8-inoh  strap  hinges,  .20 

2  pair  8-inch  hasps,  .10 
5  lbs.  8d  nails,  .10 
100  lbs.  lOd  nails,  2.00 
50  lbs.  30d  nails,  1.00 
8  gal.  54  paint,  8.80 
5  gal.  57  paint,  5.50 
1-2  gal.  53  paint,  .55 
1  gal.  Japan,  .90 

3  lbs.  lamp  black,  .39 
28  bbls.  Buffalo  cement,  28.24 
35  bbls.  Portland  cement,  63.00 
3  bbls.  white  lime,  1.80 

30  jds.  crushed  stone,  10.50 

31  yds.  sand,  15.50 
9,000  brick,  68.00 
Mason  labor,  289. 12 
Carpenter  labor,  186.91 


fl,865.70 

PIiUBCBINO. 

1  10-inch  Mansfield  standpipe  complete,  225.00 

10  3-4  tons  10-inch  cast  pipe,  236  50 

1  12-foot  length  10-inch  flanged  pipe,  17.26 

3  10-inch  elbows  and  1  10-inch  sleeve,  35.00 
552  lbs.  lead,  24.15 
130  feet  3-inch  gal  v.  pipe,  47.27 
1  3rinch  Worthington  meter,  78.00 
1  3-inch  gate  valve,  3.65 
1  2-inch  angle  valve,  2.50 

4  pr.  3-inch  pipe  flanges,  sheet  rubber,  1  16-inch  flange 

ring,  4.90 

6  3-inch  nipples,  4  3-inch  elbows,  1  3-inch  tee,  1.50 

70  feet  4-inch  sewer  pipe,  2.30 

Iron  grating  for  drain  pit,  8.50 

1  galv.  iron  float  automatic  beam  and  chain,  3.80 

Labor  of  plumbers,  153.23 

1838.56 
1,865.70 

Total,  $2,704.26 
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Following  is  report  of  J.  H.  Markley,  master  bridges  and 
buildings  of  the  Toledo,  Peoria  &  Western  By.  Co. : 

1.  I  am  using  exclusiyely  concrete  foundations  ;  have  just 
completed  the  third  one  according  to  plans  herewith.  Cost 
$145.38. 

2.  This  company  uses  long  leaf  pine  substructures. 

3.  From  the  inside,  of  top  of  bottom  to  top  of  .rail  is  12  feet 
6  3-4  inches. 

4.  Sixteen  feet  x  24  feet,  49,000  gal. 

5.  Thirteen  hoops. 

6.  We  use  such  lugs  ou  the  hoops  as  are  furnished  by  the 
firm  from  whom  we  buy  our  tanks. 

7.  We  put  no  protection  around  the  discharge  pipes  and  ex- 
perience no  trouble  by  freezing.  As  soon  as  the  pumper  quits 
pumping,  he  drains  the  pipes.  At  stations  where  we  have  lead 
pipes,  it  is  necessary  to  protect  them.  This  is  done  by  double 
ceiling  inside  and  outside  of  the  four  center  posts.  For  this  I 
use  No.  2  fence  flooring,  selecting  enough  of  the  best  for 
the  outside  or  exposed  siding.  Between  the  two  thicknesses  of 
flooring,  I  use  a  good  quality  of  building  paper. 

8.  No  preventatives  used  to  keep  water  from  freezing. 

9.  The  discharge  pipes  extend  up  through  center  and  about 
3  or  4  inches  above  top  of  staves  of  tank.  It  is  put  in  in  this 
way  for  various  reasons.  One  is,  to  get  a  back  pressure  to  wash 
out  and  fill  the  boiler.  This  is  done  by  putting  in  a  2-inch 
valve  about  12  inches  above  tank  bottom.  Another  reason  is,  I 
think,  it  adds  to  the  appearance  and  costs  but  very  little,  if  any, 
more.  Where  appearance  costs  nothing,  I  believe  in  showing  it. 

10.  Eleven  feet  4  1-2  inches  to  center. 

11.  Have  but  one.     That  is  8-inch. 

12.  Eight-inch  and  too  small. 

13.  Twelve  feet. 

14.  Wood.     When  renewals  are  made,  it  will  be  made  of  iron. 

15.  None. 

16.  This  is  answered  in  connection  with  No.  9. 

17.  Gasoline  is  stored  in  a  galvanized  iron  tank  made  for  the 
purpose.  It  is  located  outside  of  building  in  a  brick  vault  built 
for  the  purpose.  Connection  is  made  from  tank  to  the  pump 
with  a  pipe.  The  size  is  governed  by  the  size  of  the  pump,  gen- 
erally 1-4  inch  to  3-8  inch. 

18.  Gasoline  is  delivered  from  the  wagon. 
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19.  We  have  never  built  any  pump  houses  especially  for  gas- 
oline pump  engines.  Our  standard  bouses  are  frame,  12x.28, 
10  feet  high,  sided  up  with  drop  siding.  Ten  feet  of  one  end 
is  partitioned  off  to  keep  a  small  supply  of  coal  and  kindling 
in.  It  is  lined  with  No.  2  fence  flooring.  The  engine  room 
end  is  double  lined  with  No.  2  fence  flooring,  the  best  selected 
for  the  ceiling  and  expoE^ed  sides.  Between  the  two  layers 
of  lining  a  good  quality  of  building  paper  is  put  in  and  a  1-inch 
dead-air  space.  The  floors  where  we  havet  steam  pumps  are  of 
brick.     Where  gasoline  pumps  are  used  we  have  wood. 

20.  In  addition  to  the  provisions  made  in  the  standard  pump 
bouses  for  coal,  as  explained  under  question  19,  we  make  a  bin 
large  enough  to  store  one  carload  of  coal  slack  (as  that  is  the 
kind  of  fuel  used),  a  reasonable  distance,  say  20  feet,  from  the 
pump  house. 

In  addition  to  the  information  submitted  I  might  mention  a 
few  ideas  that  would  be  of  interest.  This  question  I  am  often 
asked,  Which  is  the  best  hoop,  steel  or  good  iron  ?  After 
using  one  set  of  the  former  I  have  abandoned  their  use.  I  find 
they  rust  very  badly  where  you  cannot  see  the  defect;  that  is, 
next  to  the  stave.  I  now  specify  good  iron,  and  paint  them 
two  coats  of  red  lead  and  oil  beiore  they  are  put  on.  I'or  tiie 
bottom  joist  I  am  using  old  52-lb  steel  rail.  This  is  done  in 
order  to  reduce  the  bearing  surface  on  the  tank  bottom,  and  by 
doing  this,  too,  you  reduce  the  space  for  holding  moisture^ 
which  is  very  necessary  about  a  water  tank.  In  tearing  down 
old  tanks,  or  any  old  structure,  I  watch  where  the  defects  are 
and  guard  against  them  in  erecting  a  new  one,  and  one  of  the 
worst  defects  is  caused  for  what  I  have  substituted  the  steel 
rail  for. 

As  an  example:  In  September,  1896,  I  put  a  new  bottom  in  a 
24-foot  tank,  of  which  the  staves  were  good  for  at  least  six 
years.  It  was  an  experiment  with  me,  for  which  I  was  quite 
sure  of  success.  The  job  cost  $143,  and  .the  tank  is  still  stand- 
ing and  from  all  appearances  is  good  for  at  least  one  more  year. 
At  that  time  the  staves  will  have  stood  twenty-three  years. 
When  I  was  tearing  out  the  old  bottom  many  places  were  but 
one  half  to  three  fourths  of  an  inch  thick  directly  over  the 
joist. 

Following  is  report  of  0.  P.  Austin,  superintendent  bridges 
and  buildings  of  the  Boston  &  Maine  B.  Br. : 

1.  Foundation.  Brick  piers,  with  brick  pit  in  centre  the  size 
of  the  four  centre  posts,  for  pipes.     Cost  complete,  $242. 

2.  Wood.  I  use  the  U.  S.  Wind  Engine  Co.'s  tank  complete, 
with  hoops,  lugs,  etc. 

3.  22  feet  above  rail. 

4.  16x24  feet,  50,000  gallons. 
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7.  Posts  12x12.  Between  posts  ubs  2x12  stud,  covei'ed  Avith 
ruberoid  paper  on  both  sides,  then  sheath,  making  an  air  space 
between.     This  will  keep  out  frost  better  than  anj  filling. 

8.  None. 

9.  Enter  at  the  top,  for  the  reason  that  some  of  my  tanks  are 
supplied  from  city  water-works.  Use  a  floating  ball  cock  to 
shnt  the  water  off  when  tank  is  full.  Where  pnmps  are  used, 
ixBe  a  tell-tale,  operated  by  a  float. 

10.  About  11  feet. 

11.  Fairbanks,  Morse  &  Go.  and  the  Wateryille,  both  8  inches. 

12.  I  do  not  use  any  lead  pipe.  Use  8-inGh  0.  I.  pipe  irom 
bottom  of  tank  to  water  column  direct. 

13.  About  12  feet. 

14.  Use  3-inch  hard  pine  platform  over  pit,  with  manhole  of 
iron  frame,  and  cover  16x18  inches. 

15.  None. 

16.  Use  }-inch  hosls  connected  to  8-inch  pipe  from  tank  to 
water  column. 

17.  Use  none. 

19.  10x12x9  feet  high  for  steam  pumps  and  boiler,  with  brick 
floor.     Cost,  $120. 

20.  Coal  box  outside  of  house.  Some  of  our  divisions  use 
gasoline,  but  there  is  none  used  on  this  (Western)  division.  Use 
from  No.  4  to  No.  7  Blake  pump. 

Following  is  report  of  Geo.  W.  Smith,  assistant  superintend- 
ent bridges  and  buildings  of  the  Chicago,  Milwaukee  &  St. 
Paul  Ry.  Co. : 

1.  16x24  water  tank,  foundation  only,  cost  about  $350.  Tank 
complete  on  foundation,  total  $1,200.  This  includes  fixtures 
for  delivering  water  to  engines  direct  from  tank. 

2.  For  framework  between  foundation  and  top  we  use  wood 
up  to  posts  20  feet  long.  Above  that  we  prefer  steel,  but  are 
governed  by  circumstances. 

3.  For  tanks  delivering  direct  to  tenders  our  standard  height 
is  13  feet  6  inches  from  top  of  rail  to  bottom  of  tank.  This  is 
to  be  increased  to  14  feet  or  14  feet  G  inches. 

4.  16x24,  50,000  gallons. 

5.  See  plan. 

6.  We  use  galvanized  hoops,  and  our  practice  regarding  lugs 
is  determined  by  what  the  market  has  to  ofier. 

7.  See  plan.  No  additional  proofing,  except  wherever  possi- 
ble an  open  box  along  pipe  from  the  well  to  the  frost  proofing. 
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8.  Iq  onr  ooldeet  territory,  at  points  where  water  is  not  taken 
Treqiientlj,  it  sometimes  seems  desirable  to  adopt  some  device 
to  keep  tbe  water  from  freezing  in  the  tub.  With  our  standard 
oonstrnction^and  in<;rea8ed  traffic,  however,  this  is  seldom  nec- 
essary. Where  we  nse  creek  water  or  lake  water,  instead  of 
well  water,  the  tendency  to  freeze  is  increased,  and  we  some- 
times enclose  the  whole  fran^  work  under  the  tank  and  keep  a 
fire  inside.  The  stovepipe,  if  the  tank  is  constructed  with  the 
expectation  of  using  a  stove,  can  be  ied  into  a  wrought  iron 
pipe  running  up  through  the  tub.  Any  device  of  this  sort 
is  undesirable,  and  is  avoided  except  in  cases  ot  w^ell-defined 
necessity. 

9.  Water  from  the  pump  is  delivered  into  the  tank  near  the 
outlet  valve,  and  the  discharge  pipe  is  either  directed  toward 
the  valve  or  a  deflecting  board  is  provided  to  make  sure  that  no 
ice  accumulates  around  the  valve. 

10.  See  plan. 

11.  We  are  at  present  using  the  No.  6  water  column  furnished 
by  Fairbanks,  Morse  &  Co.     We  use  the  10-inch  size. 

12.  The  size  of  the  pipe  leading  from  the  tank  to  the  water 
column  depends  on  the  distance  between  the  two  and  the  height 
of  the  tank.  The  way  to  design  appliances  for  delivering  water 
to  tenders  is  to  begin  with  the  requirements  of  the  situation. 
At  many  points  the  fast  trains  stop  for  other  purposes  than 
taking  water,  and  money  expended  for  the  fast  delivery  of 
water  is  not  economy.  Where  the  length  of  the  stop  is  deter- 
mined by  the  time  required  to  take  water,  the  number  of  gal- 
lons per  minute  considered  reasonable  will  be  the  gauge  for 
the  construction  of  the  appliances,  and  tbe  standpipe  must  be 
of  sufficient  size  so  it  can  be  properly  handled  by  one  man 
while  delivering  the  requisite  volume  of  water.  If  the  diame- 
ter is  too  small,  the  delivery  can  be  secured  by  added  height, 
but  the  velocity  will  be  such  as  to  make  the  standpipe  unman- 
ageable, and  the  result  will  be  that  the  fireman  will  never  fully 
open  the  valve  and  the  desired  result  as  to  speed  will  not  be 
secured.  The  question  of  the  effect  of  water  velocity  on  the 
operation  of  the  standpipe  depends  considerably  on  the  style  of 
the  appliance,  and  should  necessarily  be  considered  separately 
for  each  pattern.  We  consider  a  flexible  spout  as  necessary, 
and  with  that  sort  of  a  standpipe  the  water  velocity  can  be 
made  so  great  as  to  throw  a  man  off  the  tender,  hence  the  neces- 
sity of  making  the  standpipe  large  enough  to  discharge  the 
desired  quantity  of  water  per  minute  without  excessive  velocity. 
The  size  of  the  pipe  leading  from  the  tank  to  the  standpipe 
must  be  considered  in  connection  with  the  height  of  the  tank. 
Under  ordinary  conditions  it  will  probably  prove  cheaper  to 
increase  the  size  of  the  pipe  than  to  provide  the  necessary  head 
to  overcome  the  friction  in  the  smaller  pipe.  Where  di8tanc*es 
are  extreme  it  is  often  economical  to  put  up  a  small  tank  close 
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Fia.  22.— Stondard  16  x  24  ft.  WiiUr  Tank,  Geoeral  PUn,  C,  M.  &  St.  P.  Ry. 


112 


Fifi.  *i:J.— For  Standard  16  x  24  ft.  Water  Tank,  C,  M.  &  St.  P.  Ky 
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Fio.  24.— For  Staodard  16  x  24  ft.  Water  Tank,  C,  M.  &  St.  1',  Ry. 
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to  the  standpipe  and  feed  it  through  a  4-inch  pipe  from  the 
storage  tank  at  a  distance. 

13.  Water  colnmn  outlet  ia  11  feet  6  inches  above  top  of  rail. 

14.  Ordinarily  a  rectangular  opening  with  double  covers  and 
without  hinges. 

15.  See  plan. 

16.  Hand  pumps. 

17.  Galvanize^  sheet  steel  tanks,  lower  than  the  engine,  so 
that  the  supply  has  to  be  secured  by  pumping  instead  of 
gravity. 

18.  Gasoline  purchased  in  barrels  by  the  purchasing  agent 
and  shipped  by  freight  to  the  point  where  used.  One  or  two 
barrels  at  a  time  as  are  needed. 

19.  Variable. 

20.  Variable. 

Regarding  steel  tanks,  I  refer  you  to  the  Chicago  Bridge  &: 
Iron  Company,  105  Throop  St.,  Chicago,  who  make  a  specialty 
of  this  class  of  structure,  and  issue  an  illustrative  pamphlet. 
We  have  never  built  any  on  this  line. 

Following  is  report  of  Charles  Carr,  superintendent  of  build- 
ings of  the  Michigan  Central  B.  II.  Co. : 

The  standard  tank  of  the  M.  C.  B.  B.  is  30  feet  in  diameter, 
w4th  an  18-foot  stave  built  on  a  substructure  24  feet  in  height 
placed  on  concrete  piers;  the  bottom  and  staves  are  of  cypress, 
the  balance  of  tub  and  substructure  of  white  pine. 

I  enclose  a  blue  print  of  our  standard  tank,  which  is  correct 
except  that  staves  are  18  feet  instead  of  16  feet  in  length,  and 
15  instead  of  13  hoops  are  used.  The  draftsman  also  shows  a 
plate  on  top  at  posts,  but  we  have  very  few  of  them  on  our 
tanks,  the  cast  corbal  shown  on  the  upper  left  hand  corner 
being  used  in  its  place. 

I  have  had  no  experience  with  iron  tanks,  but  I  think  an  iron 
substructure  to  be  the  support  for  the  coming  tank. 

1.  Most  of  our  tanks  stand  on  stone  piers,  but  all  new  tanks 
built  in  the  last  two  years  have  been  built  on  concrete  piers. 

2.  Substructure;  white  pine  post,  girts,  and  braces. 

3.  Our  tanks  stand  28  feet  3  inches  above  rail  when  placed  on 
24-foot  posts. 

4.  Our  standard  tank  has  a  30-foot  bottom  and  18-foot  stave. 
Capacity,  88,000  gallons. 

5.  15  hoops  are  used:  3,  |x5  inches;  2,  ix4|;  6,  2x4;  4,  |x3. 

6.  Hoop**  are  fastened  with  a  lug  made  by  the  Winship  Mfg. 
Co.,  of  Bacine,  Wis. 
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Fig.  27.— Michigan  Central  R.  R.,  16  x  30  ft.  Water  Tank. 
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standpipes  through  an  S-inch  main,  reduced  at  the  standpipe  to 
6  inches.  The  small  one  draws  direct  from  the  tank  through 
an  8-inch  pipe.  We  have  some  trouble  with  frost  under  our 
tanks  in  very  extreme  weather,  but  not  much,  as  all  pipes  are 
boxed  in  with  double-sheathed  boxes  filled  with  sawdust  and 
lined  with  paper.  Our  standpipe  pits  are  3  feet  6  inches  by 
5  feet  inside,  built  of  brick  laid  in  cement,  and  most  of 
them  are  so  arranged  that  we  can  keep  them  filled  with  water 
to  top  of  valve,  and  then  they  all  have  2  feet  of  sawdust  pack- 
ing on  top  of  that,  and  we  have  practically  no  trouble  with 
them  from  frost. 

1.  Piers,  granite  at  $9  per  yard. 

2.  Wood. 

4.  Capacity,  50,000  and  25,000  gallons. 

6.  Angle  with  tightening  bolts. 

7.  Double-sheathed  box  filled  with  sawdust. 

8.  None. 

11.  6  inches.  ^ 

12.  8  inches,  reduced  at  column.         ^ 

13.  13  feet. 

14.  Plank  floor  with  trap. 

15.  None. 

Following  is  report  of  W.  M.  Noon,  superintendent  bridges 
and  buildings  of  the  Duluth,  South  Shore  k  Atlantic  E.  B. : 

1.  Cedar  piles. 

2.  Wood. 

3.  12  feet  to  30  feet. 

4.  16x24  feet,  capacity  50,000  gallons. 

5.  12  hoops;  \  inch  x  4  to  6  inches. 

6.  Cast  iron,  with  2  ^ -inch  bolts. 

7.  Double  box  6x6,  1-foot  space  packed  with  coal  braze. 

8.  Exhaust  from  steam  pump  is  run  up  to  outlet  pipe  from 
valve.  Two-inch  pipe  is  used.  A  half  inch  hole  is  tapped  at 
outlet  pipe  and  connection  made  with  ^-inch  hose  run  over  half 
inch  nipple,  and  globe  valve  put  on  to  shut  off  when  not  wanted. 
This  hose  is  used  to  get  rid  of  ice  that  accumulates  in  outlet 
pipe.  From  outlet  pipe  li-inch  pipe  is  run  up  the  outside  of 
tub  and  down  through  roof  near  valve  rod  in  tank,  but  not  in 
the  water.  This  gets  rid  of  the  float  ice  every  time  the  tank  is 
pumped,  except  where  water  is  exceptionally  bad  for  making 
ice. 
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Pig.  28. — Chicago  A  Nurtb  Western  Ry.,  Standard  24  ft.  Water  Tnnk  and  Stand  Pipe. 


Another  way  is  by  sending  exhaust  steam  from  pump  into 
suction  pipe  of  pump,  taking  the  chill  from  water.  To  do  this, 
use  a  three-way  stop  cock  on  exhaust,  having  one  pipe  exhaust 
out  doors,  the  other  into  suction  pipe  of  pump  at  elbow. 

Where  suction  pipe  is  connected  on  to  pump  let  pump  exhausi 
outside  until  primed,  then  throw  steam  into  suction.  This  will 
keep  ice  from  forming  enough  to  cause  any  trouble. 

9.  Delivery  of  water  from  pump  into  tank  is  made  about  6 
inches  from  top  of  tub.  It  is  made  this  way  so  that  pipes  can 
be  drained  when  not  pumping  by  having  stop  cock,  shut-oflf 
rod  and  drain  pit  under  pump  in  pump  house.  Where  water 
does  not  drain  away  from  pit  use  no  drain  cock  under  pump, 
but  put  drain  cock  in  delivery  pipe  under  tank  in  frost  box, 
and  a  {-inch  pipe  from  boiler  connected  to  delivery  pipe  at 
pump.  In  this  way,  at  any  reasonable  distance,  you  can  blow 
water  out  of  delivery  pipe  in  a  very  short  time. 

10.  Standard  water  columns  are  John  N.  Poage's  95  to  98 
8-inch  column. 

12.  Same  size  as  water  column,  8-inch. 

13.  Water 'column  outlet  pipe  over  track  is  10  feet. 

14.  Double  cover  with  about  one  foot  space  between,  and  in 
winter  this  space  is  filled  with  coal  braze. 

16.  Provision  for  washing  out  pump  boiler  is  made  by  tap- 
ping delivery  pipe  from  pump  to  tank  at  pump  with  |-inch  pipe 
running  from  there  to  top  of  boiler,  where  it  is  connected,  and 
up  about  one  foot  from  bottom  of  tank  another  ^ -inch  hole  is 
made  in  delivery  pipe,  with  stop  cock  and  shut-oflf  rod  running 
to  top  of  tub. 

Following  is  report  of  A.  W.  Merrick,  division  engineer  of 
the  Chicago  &  Northwestern  Bailway  Co. : 

1.  I  have  no  figures  with  me  now  giving  cost  of  our  standard 
tanks.  From  memory  the  nearest  I  can  come  is  from  $1,100  to 
$1,200  for  standard  16x2^  tank  on  wooden  posts  with  stone 
foundation.  I  hand  you  herewith  four  prints,  three  of-  which 
show  our  standard  tank,  and  the  other  one  standard  standpipe. 
The  figures  and  dimensions  on  these  prints  answer  a  large 
number  of  questions  on  the  circular. 

15.  For  drenching  stock  at  water  tank  we  use  2-inch  pipe, 
which  is  set  in  the  form  of  a  small  standpipe  with  curve  spout 
at  top,  arranged  iu  such  a  manner  that  it  can  be  swung  from 
side  to  side  so  as  to  reach  all  parts  of  the  car.  We  have  no 
detail  print  of  this  apparatus. 

16.  Boilers  in  pump  houses  are  washed  out  about  twice  a 
month  by  tbe  pumper. 
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17.  At  pamping  plants  run  hy  gasoline  engine,  gasoline  is 
stored  in  a  metal  tank  set  in  the  ground  outside  of  the  building. 
This  tank  has  a  capacity  of  188  gallons,  and  is  connected  to 
engine  with  a  small  pipe. 

18.  Our  p^asoliue  comes  from  storekeeper  and  is  shipped  in 
barrels  directly  to  the  pump  house,  where  it  is  unloaded  and 
emptied  into  tank. 

19.  The  size  of  the  pump  houses  which  have  been  built  on 
this  division  up  to  the  present  time  is  12x14x9.  These  are  well 
built,  ceiled  on  the  inside,  shingled  and  painted;  cost  $175. 

20.  At  some  pumping  stations  coal  is  stored  in  a  bin  parti- 
tioned off  at  one  end  of  the  pump  house. 

Further  from  A.  W.  Merrick : 

For  standard  permanent  water  station,  see  plan  for  tank. 

2.  Wood. 

3.  19  feet,  9  inches. 

4.  16x24,  47,300  gallons. 

5.  See  plan. 

6.  See  plan. 

7.  See  pltfn. 

8.  See  plan. 

9.  See  plan. 

10.  See  plan. 

11.  Mansfield  10-inch. 

12.  12-inch,  reduced  at  bottom  of  column. 

13.  Have  no  plan. 

14.  Have  no  plan. 

For  remainder  of  questions,  see  letter  above. 

Following  is  report  of  F.  £.  Schall,  bridge  engineer  of  the 
Lehigh  Valley  B.  R. : 

This  report  also  covers  the  report  of  Mr.  Walter  G.  Berg, 
chief  engineer  Lehigh  Valley  B.  B. : 

1.  Foundation,  either  stone  or  concrete;  stool,  a  considerable 
number  consist  of  cast,  or  wrought  iron  posts,  and  iron  floor 
beams;  wood  posts  and  floor  system  now  generally  used;  some 
of  the  older  tanks  with  drop  pipe  attachment  are  carried 
directly  on  the  stone  foundation;  tubs,  wood,  either  white  pine 
or  cypress. 

Cost  of  piers — For  16x24  tank,  as  per  standard  shown  on 
attached  print. 
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Fig.  29.— L.  V.  R.  R.,  10  x  24  ft  Water  Tank. 
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Fio.  31.— Pump  HoiiBc  and  Coa)  Pocket,  L.  V.  R.  R. 
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4.  See  plan,  33,000  gallons. 

5.  None. 

6.  None. 

7.  No,  sir;  it  does  not  freeze  here. 
17.  Have  but  one. 

20.  Have  a  coal  bin.     Somethnes  use  wood  or  old  ties. 
For  questions  not  answered,  see  plan. 

Following  is  report  of  A.  S.  Markley,  superintendent  bridges 
and  buildings  of  the  C.  &  E.  I.  R.  R. : 

The  Chicago  &  Eastern  Illinois  Railroad  Company  have 
adopted  as  their  standard  plan  of  water  tank,  as  per  blue  print 
attached,  which  embodies  all  the  details. 

Standard  tank,  18x30  feet  and  16x24  feet,  cypress,  both 
wood  and  iron  substructures,  though  the  former  predominates. 
I  question  the  wisdom  of  iron  substructures  for  wooden  tanks, 
more  particularly  white  pine  tanks,  which  are  short  lived.  A 
wooden  substructure  will,  with  slight  repairs,  last  as  long  as  a 
wooden  tank,  and  both  rot  out  at  the  same  time.  But  few  tanks 
can  be  abandoned  or  put  out  of  service  until  new  one  is 
erected.  Consequently  a  steel  substructure  must  be  in  stock  at 
all  times  to  make  renewals  with  to  erect  a  new  tank  on.  As 
these  substructures  cost  about  $2,000,  that  much  money  in- 
vested is  always  laying  around  and  no  income  derived  from  it. 

We  use  10-inch  Mansfield  water  crane,  set  8  feet,  6  inches 
from  centre  of  track;  outlet  spout  13  feet  above  top  of  rail. 
Standpipe  connected  to  tank  with  12-inch  cast  iron  supply 
pipe,  with  12-inch  gate  valve  under  tank,  6-inch  Halliday  valve 
placed  in  bottom  of  tank  on  opx)08ite  side  from  track  to  clean 
out  mud,  etc.,  from  tank,  with  6-inch  gas  pipe  extending  10 
feet  down  from  tank.  Bottom  of  tank  24  feet,  6  inches  above 
top  of  rail,  set  on  concrete  piers;  S-inch  concrete  wall  built  up 
between  four  centre  piers  to  top  of  same  on  which  to  build 
frost  box,  with  2  air  spaces,  and  tarred  felt  on  inside  and  out- 
side of  both  spaces;  double  doors  into  ixoBt  box  provided. 
Cast  iron  manhole  and  frame  20  inches  in  diameter  provided  in 
standpipe  pit,  which  can  be  used  at  all  times,  while  if  made  of 
wood  they  are  always  broken  and  out  of  order.  No  ceiling 
under  joist  of  tank,  or  between  joist  and  tank.  Use  13  hoops, 
single  *  bolt  lugs.  All  hoops  are  painted  before  they  are 
put  on. 

Pump  houses  for  gasoline  pumps  are  12x14  feet,  10  feet  story, 
brick,  12-inch  wall,  Ludowici  Roofing  Tile,  concrete  or  brick 
floor,  with  4  ventilators  in  wall  to  'allow  gas  to  escape.  Gaso- 
line is  stored  outside  of  building  in  iron  tanks,  made  of  No.  8. 
iron,  holding  from  6  to  30  barrels,  depending  on  the  capacity 
of  the  pumps.  Gasoline  is  supplied  in  barrels  from  Standard 
Oil  Co. 's  supply. 
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All  pumps  set  on  concrete  foundations. 

Pump  houses  for  steam  plauts  are  made  of  brick,  8-inch. 'wall, 
1*2x14  with  a  12x16  addition  for  coal  supply.  Blate  roof;  brick 
Ktack;  cost  for  tank  and  standpipe  complete,  $1,678.52;  cost  of 
Inick  plimp  house  for  gasoline  pumps,  ^71;  cost  of  brick 
pump  house  for  steam  pump,  $550. 

As  regards  turning  the  exhaust  steam  pumps  into  the  suction 
pipe  the  subject  was  discussed  thoroughly  in  our  convention 
of  1896,  and  was  reported  in  the  proceedings  of  that  convention 
on  page  66.  We  still  adhere  to  the  views  I  expressed  at  that 
time,  which  are  as  follows  : 

"During  the  past  year  we  have  connected  nearly  all  of 
our  exhaust  pipes  from  the  pump  into  the  suction  pipe  sixteen 
feet  from  the  pump  with  a  Y  connection,  the  Y,  of  course,  lead- 
ing toward  the  pump  so  the  force  of  the  exhaust  will  aid  the 
pump  in  lifting  the  water.  We  find  from  a  number  of  tests 
made,  that  this  increases  the  temperature  of  the  water  from  six 
to  eight  degrees,  thus  preventing  the  water  from  freezing  in 
the  tanks,  and  saves  fuel  in  locomotives.  In  putting  these 
exhausts  into  the  suction  pipe,  care  should  be  taken  tbat  all 
joints  are  air  tight,  and  valve  stems,  if  any,  are  well  packed  to 
prevent  leaking  air.  We  have  them  on  both  duplex  and  single 
acting  pumps,  both  of  which  give  good  satisfaction  connected 
in  this  manner.  In  making  these  connections,  we  arrange  them 
so  the  exhaust  can  be  turned  out  in  the  open  air  if  so  desired, 
or  into  the  suction  pipe." 

We  have  twenty  gasoline  pumping  engines  in  operation,  rang- 
ing from  four  to  fifteen  horse  power.  The  first  one  installed 
was  in  April,  1897.  Eleven  of  these  are  Fairbanks,  seven  Stick- 
ney,  and  two  Otto.  We  have  the  best  service  from  the  combina- 
tion pump  and  engine,  all  of  which  are  on  the  same  base.  In 
the  installation  of  these  pumps,  we  can  safely  figure  on  a 
saving  in  labor  of  at  least  60  per  cent,  over  the  steam  pumps. 
In  the  majority  of  cases  these  pumps  are  operated  either  by 
the  agent  or  village  blacksmiths  or  natives  who  live  in  the 
villages  and  are  employed  at  a  cost  of  $10  per  month.  One 
place  in  particular,  at  Goreville,  the  pump  is  operated  by  a  man 
who  is  seventy  years  of  age  and  had  never  seen  a  pump  previous 
to  its  installation,  has  no  mechanical  ideas  and  lived  on  «  farm 
all  of  his  life,  and  has  been  running  a  Fairbanks  pump  success- 
fully for  the  past  two  years.  This  same  arrangement  can  be 
applied  to  other  makes  of  pumps. 

We  have  three  gasoline  deep  well  pumps  in  operation,  run  by 
Fairbanks  engines.  These  engines  are  located  in  the  pump 
house  at  the  surface  and  connected  by  pitman  to  the  stuffing 
head  at  the  bottom  of  a  water-tight  concrete  pit  ten  feet  in 
diameter  and  fifteen  feet  deep,  the  head  being  anchored  to  the 
bottom  of  the  pit  by  two  eyebeams  laid  across  the  pit  and  con- 
creted into  the  wall  fifteen  inches  in  each  end,  all  of  which 
makes  a  firm  and  secure  job.     We  first  installed  this  arrange- 
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ment  in  connection  with  an  eight- inch  well,  116  feet  deep,  one 
year  ago,  which  has  been  operated  succeBsfully  by  the  section 
foreman  who  is  in  charge  of  the  section  on  which  the  pump  is 
located.  This  pump,  together  with  twelve  others,  are  equipped 
with  our  automatic  pump  stopping  apparatus,  which  consists  in  : 

'*  A  circuit  breaker  '  A  *  located  in  tank,  operated  by  a  float  so 
that  the  circuit  will  be  closed  while  water  is  below  top  of  water 
line  of  tank  and  will  be  opened  as  soon  as  water  reaches  this 
line. 

**A  5  ohm  pony  telegraph  relay  *B*  located  in  pump  house. 

■**  A  gravity  ba44ery  *C'  consisting  of  one  or  more  cells  (as 
required,  depending  upon  distance  from  water  tank  to  pump 
house).  The  igniting  circuit  of  the  gasoline  engine  passes 
through  local  points  of  relay  so  that  the  igniting  circuit  will  be 
opened  as  soon  as  water  tank  is  filled,  the  engine  being  stopped 
at  once.  Fig  *  X  '  shows  the  diagram  of  connections  using  a 
ground  circuit  for  main  relay  circuit  where  the  distance  from 
the  pump  house  to  water  tank  is  so  great  that  it  is  cheaper  to  use 
one  overhead  wire.  When  this  distance  is  only  200  or  300  feet, 
a  complete  metallic  circuit  is  used,  it  being  less  expensive  to 
install.'' 

At  steam  plants  where  pumping  stations  are  so  far  from 
tank  that  indicator  cannot  be  seen,  the  same  apparatus  is  used 
to  sound  an  alarm  in  pump  house  when  tank  is  full.  The  first 
pump  stopping  apparatus  was  put  in  service  one  year  ago  and 
is  giving  good  satisfactian.  With  this  appliance  our  section 
foreman,  station  agent,  or  village  blacksmith,  who  are  running 
these  pumps,  start  them  going  and  depend  entirely  on  the 
appliance  to  stop  the  pump,  which  it  always  does. 

Following  is  report  of  A.  Shane,  superintendent  of  bridges 
and  buildings  St.  L.  &  K.  C.  By. : 

"Answering  your  communication  of  Feb.  15,  1901,  in  regard 
to  water  stations  :  The  material  depends  largely  upon  the  local- 
ity and  the  means  of  the  builder.  Personally  I  prefer  to  use 
concrete  for  foundation  work  of  all  kinds,  except  where  there 
is  too  much  oil  to  come  into  contact  with  it ;  this  I  consider 
injurious.  I  have  in  one  or  two  instances  substituted  vitrified 
brick,  which  I  believe  will  do  very  satisfactorily.  For  tank 
foundation,  stone,  brick  or  concrete  should  be  used,  never  tim- 
ber. For  substructure,  iron  or  steel  is  preferable,  though  very 
good,  durable  and  substantial  work  i^ay  be  made  of  timber,  if 
care  is  used  in  selecting  it  and  specifications  strong  and  lived 
up  to.  Standard  height  of  bottom  above  the  rail,  14  feet, 
except  where  the  water  column  is  supplied,  there  it  is  28  feet. 
Our  standard  tank  is  16  x  26  feet  with  fourteen  hoops.  We  have 
never  made  any  specifications  for  hoop  lug.  Personally  I  pre- 
fer double-ended  bolts,  threads  cut  right  and  left,  with  each 
.  lug  tapped. 

**In  answer  to  your  question  No.  7  :  I  use  double  precaution. 
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I  arrange  the  pipe,  where  possible,  so  that  it  may  be  drained 
when  necessary.  In  addition  I  build  doable  frost  boxes ;  al- 
ways frame.  I  do  not  believe  that  a  brick  wall  can  be  made 
absolutely  frost  proof.  I  use  2  by  6  studding,  seal  inside  and 
out  with  rough  lumber  on  which  I  lay  building  paper  and 
sheathing  so  that  I  have  an  air  chamber  in  the  wall  whicji  is  a 
non-conductor  and  thoroughly  protects  the  interior.  The  frost 
proof  box  can  be  made  any  required  size.  I  have  found  that 
where  cold  water  was  pumped  into  the  tank  it  would  cause  a 
circulation  of  water  around  the  tub.  I  have  tried  two  or  three, 
instances  this  way  and  found  it  very  satisfactory.  Where 
water  is  taken  from  wells  it  is  very  i^re\y  cold  and  I  never 
thought  that  this  method  need  be  adopted. 

**In  answer  to  your  question  No.  9 :  'Where  is  the  delivery 
of  water  from  pump  made  into  the  tank?'  This  depends  largely 
apon  the  conditions  ;  if  my  discharge  pipe  is  so  laid  that  it  can 
be  drained  I  prefer  to  go  up  on  the  outside  of  the  tank  and 
over  the  top,  for  the  reason  that  a  current  of  water  can  be 
maintained  that  will  largely  prevent  the  formation  of  ice  on  the 
top  of  the  water.  When  the  pipe  line  is  long  and  the  draining 
will  possibly  be  slow,  and  for  other  reasons  make  it  necessary 
to  do  so,  I  run  my  discharge  pipe  up  through  the  bottom  of  the 
tank,  always,  however,  carrying  it  above  the  top  of  the  same,  so 
the  pipe  line  can  be  drained  without  the  aid  of  a  gate  valve. 
The  elevation  of  the  outlet  spout  above  the  rail  depends,  of 
coarse,  upon  the  height  of  the  engine  tank.  •  Our  standard  is 
10  feet.  Our  water  column  is  8-inch,  except  that  we  have  one 
10-iuch  in  service  which  is  very  satisfactory.  I  never  make 
the  water  supply  pipe  to  water  column  larger  than  column 
except  on  long  lines.  I  have,  in  one  or  two  instances,  where 
the  water  supply  came  direct  from  the  water-works,  been  com- 
pelled to  reduce  right  at  the  colamu.  Elevation  of  water  col- 
umn outlet  spout,  above  the  rail  10  feet.  I  use  common  hatch 
doubled  to  cover  manhole.  I  have  a  standard  stock  drencher 
the  tracing  of  which  I  enclose  herewith. 

**  Answering  your  question  No.  17  :  I  will  answer  in  a  general 
way  later,  also  No.  18.  My  standard  pump  house  is  16  by  16  feet, 
14-foot  walls  for  steam,  and  10  by  12  for  gasoline.  Build  coal 
house  10  by  30  at  all  steam  water  stations.  I  call  your  atten- 
tion especially  to  the  plan  of  water  station  recently  constructed 
at  Bingham,  111.,  provided  with  a  gasoline  engine,  which  is 
proving  very  satisfactory.  The  agent  takes  entire  care  of  this 
plant.  His  o£Sce  is  one  half  mile  from  the  pump  house.  The  ele- 
vation of  the  tank  above  the  pump  house  is  60  feet,  from  pump 
house  to  well  20  feet.  The  funnel  for  emptying  gasoline  into 
the  gasoline  storage  tanks  is  30  feet  above  the  tank  house,  it 
being  at  the  grade  of  the  track.  I  do  not  think  it  necessary 
to  dwell  at  any  great  length  upon  this  plant,  as  we  are  familiar 
as  to  how  such  stations  are  handled.  The  only  particular  ad- 
vantage which  I  claim  in  this  plan  is  that  the  gasoline  is  never 
exposed  to  any  danger  after  it  is  put  in  the  funnel  at  the  grade 
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of  the  track,  it  being  conveyed  into  the  storage  tank  and  to 
supply  tank  by  tho  pipe  lines  so  that  the  greatest  degree  of 
safety  is  secured,  never  having  occasion  to  handle  it  at  all. 
The  gasoline  house,  you  will  observe,  is  perfectly  fire  proof, 
being  built  of  vitrified  brick  and  covered  with  galvanized  iron. 
It  is  first  sheathed,  upon  which  is  laid  a  layer  of  tar  paper,  and 
sheathed  again,  over  which  the  galvanized  iron  is  nailed.  The 
plant  has  been  in  service  for  five  months  and  has  not  had  a 
minute's  attention  from  any  one  except  the  agent.  " 

The  committee  desires  authority  from  the  Association  to  have 
all  the  blue  prints,  that  is,  the  general  plan  of  them,  litho- 
graphed and  made  a  part  of  this  report.  They  are  some  twelve 
or  fifteen  in  number.  No  two  of  them  are  alike.  The  object 
in  asking  this  of  the  Convention  is  that  all  the  different  make- 
ups of  water  tuuk  that  are  known,  almost,  are  embraced  in 
these  blue  prints,  and  are  much  easier  understood  and  explained 
in  the  prints  themselves  than  any  one  can  write  them  up,  and 
members  will  have  a  better  understanding  of  them  from  the 
prints  than  they  will  have  from  a  mere  description  of  the  plants 
themselves.  If  the  Convention  will  allow  this  to  be  done,  the 
committee  will  have  tracings  made  of  them  so  that  the  litho- 
graphs can  be  made,  and  should  not  be  made  smaller  than  half 
size,  which  would  be,  when  completed,  about  ^-inch  scale.  Of 
course,  by  this,  the  committee  does  not  propose  to  print  all  the 
details  where  they  are  on  several  sheets,  but  where  they  are 
embodied  on  one  sheet,  the  entire  plan  can  be  reproduced  with 
good  results,  but  where  they  are  on  several  sheets  and  a  gen- 
eral plan  is  furnished,  the  committee  doubts  the  wisdom  of 
making  a  lithograph  of  the  various  sheets.  However,  that  is  a 
matter  that  can  be  decided  by  the  Convention,  if  it  so  elects  to 
have  them,  including  the  details,  reproduced  in  the  proceed- 
ings. To  have  the  blue  prints  traced,  as  they  must  be  before 
they  can  be  lithographed,  will  cost  in  the  neighborhood  of  $35 
or  $40,  which  I  believe  will  be  well  worth  the  money  to  the 
Association,  as  well  as  additional  value  to  the  proceedings. 

Special  efforts  have  been  made  by  the  committee  on  this  sub- 
ject to  get  special  information  in  reference  to  the  use  of  iron  for 
water  tanks.  Researches  were  made  epibracing  almost  every 
state  in  the  Union  for  information  in  this  direction.  The  in- 
formation gained  through  these  researches  has  been  very 
favorable,  and  leads  tbe  committee  to  believe  that  the  time  is 
not  far  distant  when  nothing  but  steel  or  iron  water  tanks, 
and  their  substructures,  will  be  in  general  use  on  the  majority 
of  roads ;  and  a  great  deal  of  stress  has  been  laid  heretofore, 
and  a  great  deal  of  argument  produced,  as  to  how  these  tanks 
should  be  painted  on  the  inside  and  at  the  same  time  keep  them 
in  service.  This,  we  all  know,  is  an  impossibility,  and  cannot 
be  accomplished.  The  use  of  paint  on  tbe  inside  of  a  tank, 
where  it  is  at  all  times  kept  fiJled  with  water,  is  useless,  and  we 
believe  that  no  good  results  would  follow  if  it  were  possible  to 
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keep  it  painted.  As  an  example,  we  can  only  refer  to  the  loco- 
motive tanki^  which  are  couetantly  in  use  and  are  never  painted 
on  the  inside.  No  donbt  any  of  us  can  call  to  mind  locomotive 
tanks  that  have  been  in  service  thirty  or  forty  years  and  are  in 
a  good  state  of  preservation  so  far  as  rnst  from  the  inside  is 
concerned.  Researches  in  this  direction  by  tbe  committee  have 
been  made,  and  we  believe  can  prove  the  above  assertion  made. 
The  use  of  wood  for  water  tanks  is  fast  becoming  short  lived. 
It  is  true  wooden  tanks  are  still  standing  that  were  put  up  in 
1880  and  are  good  yet  for  two  or  three  years,  yet  on  the  other 
hand  tanks  that  were  put  up  in  1886  and  1888  must  be  renewed 
in  the  next  two  or  three  years.  This  is  attributed  to  the  defec- 
tive white  pine  timber  that  is  being  used  for  structures  of  this 
kind.  While  the  use  of  cypress  is  longer  lived  than  white 
pine,  yet  it  will  be  but  a  short  time  before  this  timber  will  be 
exhausted  and  the  use  of  iron  will  have  to  be  substituted.  The 
committee  tried  on  several  occasions  to  get  information  in  refer- 
ence to  fir  timber  for  this  class  of  work,  but  no  information 
eontd  be  had  in  that  direction. 

Mr.  C.  F.  Sharpe,  bridge  engineer  of  the  Denver  &  Bio 
Grande  Railroad,  writes,  under  date  of  May  15,  that  he  has  no 
iron  water  tanks  but  has  used  16x24  red- wood  tanks,  which  will 
last  for  twenty  years  and  possibly  more. 

Three  members  have  expressed  themselves  in  reference  to  the 
use  of  iron. 

« 

Mr.  H.  D.  Cleveland,  superintendent  of  bridges  and  build- 
ings of  the  Pittsburg,  Bessemer  &  Lake  Erie  B.  B.  Co.,  writes 
as  follows : 

**  Beplying  to  your  letter  of  May  29  relative  to  steel  water 
tanks,  would  say  that  I  have  put  up  three  steel  tanks  21  ft.x21  ft., 
and  they  hare  been  in  service  three  years.  I  have  never  expe- 
rienced any  trouble  in  their  freezing  up.  •  The  only  objection  I 
could  have  to  them  is  the  trouble  of  painting  them  on  the  in- 
side, as  we  have  to  let  them  dry  before  painting,  and,  of  course, 
after  painting,  we  find  it  hard  to  throw  the  tank  out  of  ser- 
vice long  enough  to  do  this,  and  are  liable  to  let  it  go  longer 
than  we  ought  to.  They  make  a  very  neat-looking  tank  with  an 
iron  substructure,  and  I  think  a  very  durable  tank  if  they  are 
kept  painted.'* 

Mr.  James  Brady,  superintendent  of  bridges  and  buildings, 
Chicago,  Bock  Island  &  Pacific  By.,  under  date  of  July  26, 
writes  as  follows  : 

**I  have  two  of  these  tanks  on  my  division,  size  20  ft.  x  60  ft., 
capacity  140,000  gallons.  I  erected  both  of  these  with  my  own 
men.  The  cost  of  labor  for  erecting  was  J379.60  each.  These 
tanks  are  set  on  concrete  foundations.  They  are  located  at  our 
large  water  stations  where  there  is  always  a  good  circulation, 
and  we  have  no  trouble  from  water  freezing  in  them  in  the  cold- 
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est  weather.  These  tanks  have  been  in  nse  for  three  years,  and 
with  the  experience  I  have  had  with  them  so  far  I  consider  them 
the  best  tank.  The  total  cost  per  tank  at  time  of  erection  was 
$2,232.40,  but  the  iron  market  was  pretty  low  at  that  time." 

There  are  some  objections  given  to  the  nse  of  water  towers, 
none  of  which,  as  the  committee  sees,  can  in  any  way  interfere 
with  the  nse  of  them  in  any  climate.  The  objections  raised 
are,  that  the  water  freezing  in  the  tower  when  the  tower  is  nearly 
full  of  water,  the  core  of  ice  becoming  loose  from  the  tower  and 
the  water  being  drawn  from  it,  the  core  hanging  to  the  side  of 
the  tower  and  the  weather  moderating,  allowing  it  to  thaw  loose, 
it  is  liable  to  fall  and  damage  the  tower. 

The  committee  has  noticed  one  occasion  where  the  ice  has  ex- 
tended some  eight  or  ten  feet  above  the  top  of  the  tower.  This 
can  be  overcome  and  prevented  by  riveting  cross  stays  in  the 
tower,  which  will  prevent  the  ice  from  raising  or  lowering  with 
the  water. 

The  Chicago  Bridge  &  Iron  Works,  in  18&9,  erected  a  steel 
tank,  20  feet  in  diameter,  supported  on  four  steel  legs,  for  the 
Chicago  &  Eastern  Illinois  Railroad  Co.,  at  Thebes,  III.  This 
is  the  first  tank  of  this  kind  they  have  erected  up  to  this  time, 
on  any  railroad.  The  tank  so  far  has  given  perfect  satisfaction 
in  every  particular  and  I  believe  it  is  only  a  forerunner  of  its 
adoption  by  other  roads. 

The  H.  B.  Camp  Co.,  of  Akron,  Ohio,  erected  for  the  Pitts- 
burg &  Western  Railroad,  at  Hazel  ton,  Ohio,  one  of  their  tile 
tanks.  The  attached  letter  from  the  H.  B.  Camp  Co.  fully  ex- 
plains the  history  of  this  tank.  Also  a  letter  from  Mr.  Paul 
Didier,  chief  engineer  of  the  Pittsburg  &  Western  Railroad,  as 
well  as  remarks  made  by  Mr.  William  M.  Clark,  superintendent 
of  bridges  and  buildings,  of  the  Pittsburg  &  Western  Railroad. 
The  explanation  of  this  tank  can  only  be  illustrated  by  the 
drawing  itself. 

Following  is  the  letter  from  H.  B.  Camp  Co.,  dated  March 
27: 

**  We  send  you  blue  print  of  water  tank  built  by  us  for  the 
Pittsburg  &  Western  Ry.,  at  Hazeltou,  O.  The  tank  has  been 
standing  two  years,  but  the  first  winter  they  did  not  get  the 
pump  ready  so  it  was  not  filled  until  last  summer.  There  was 
a  slight  leakage  and  we  made  the  request  that  they  draw  the 
water  off  and  give  us  a  chance  to  make  it  tight,  but  they  replied 
by  saying  that  the  leakage  was  so  slight,  and  they  needed  the 
use  of  the  tank,  and  would  not  give  us  a  chance  to  remedy  the 
defect.  We  have  heard  nothing  from  it  this  winter  but  suppose 
it  to  be  all  right. 

**  About  fifteen  years  ago  I  put  in  a  penstock  at  Cuyahoga 
Falls  for  150  horse  power  water-wheel,  on  pretty  much  the  same 
construction.     It  was  10  feet  in  diameter  and  18  feet  deep.     It 
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stood  on  six  columns  of  12-inch  sewer  pipe.  Immediately  on 
top  of  the  sewer  pipe  was  a  casting  fall  size  of  the  tank,  with 
a  hole  in  the  centre  for  the  draft  tube  for  water-wheel.  We  did 
not  get  a  good  ioundation  for  those  supports  and  one  after  the 
other  came  out.  We  substituted  a  casting,  putting  the  foot  into 
a  drilled  hole  in  the  blue  shale.  During  the  process  of  substi- 
tuting the  foundation  there  was  a  slight  settlement  that  caused 
a  crack  about  the  point  where  the  flume  joined  it.  Of  course  it 
leaked  there  slightly  but  I  was  at  the  tank  only  last  week  and  it 
was  just  as  it  had  been  all  this  time.  Had  it  been  of  wood  it 
would  have  had  to  be  renewed  about  twice,  but  to  all  appear- 
ance it  is  good  for  a  thousand  years. 

•*  From  our  experience  with  the  Youngstown  tank  it  seems  to 
me,  aside  from  the  material  that  the  tank  is  madd  of,  it  would 
be  a  decided  improvement  to  make  this  a  continuous  tank  from 
the  ground  up,  with  both  out-take  and  intake  coming  in  the 
water,  then  have  a  swivel  joint  on  the  outlet  and  its  height  con- 
trolled by  a  float  on  the  water  so  that  in  use  it  always  uses  the 
water  from  the  top.  And  with  the  intake  pipe  arranged  so  as 
to  produce  as  little  agitation  as  possible,  then  the  bottom  of  the 
tank  would  contain  the  settlings.  Perhaps  it  would  be  possible 
to  treat  this  water  chemically.  At  all  events,  under  such  con- 
ditions as  prevail  near  Youngstown  it  would  avoid  running 
large  quantities  of  silts  into  the  boiler.-  We  have  personally  had 
such  serious  trouble  with  our  boilers  that  where  it  seems  so  easy 
to  overcome  it  largely,  it  is  almost  a  crime  not  to  take  advan- 
tage of  it.  The  cost  of  such  a  tank  would  be  but  little  more 
than  such  construction  as  we  put  up  at  Hazelton. 

**Any  questionsyou  wish  to  ask  we  would  be  pleased  to  answer 
if  it  lies  in  our  power." 

^  Following  is  a  letter  from  Mr.  Paul  Didier,  under  date  of  April 
2,  1901  : 

**  The  tile  tank  has  withstood  the  very  heavy  frosts  this  winter, 
no  roof  has  been  put  on  the  tank,  to  give  it  the  best  show  and 
severest  trial,  but  must  say  that  it  behaved  itself  over  and  over 
the  most  sanguine  expectations  and  cannot  but  recommend  it. 
This  is  the  first  tile  tank  of  this  nature.  If  there  is  any  mischief 
to  be  done  it  can  be  done  just  as  well  with  a  wooden  tank  as 
with  a  tile,  and  that  has  been  the  universal  objection  of  most  of 
the  people,  thinking  that  fellows  can  come  around  and  break  a 
hole  through  the  tile  ;  it  can  be  done,  but* it  is  not  such  an  easy 
matter. " 

A.  S.  MabeIjET, 
Chas.  Oabr, 

W.  O.  EoaLBSTON, 

A.  J.  Austin, 
A.  Shane, 

Committee. 
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DISCUSSION. 

• 

Mr.  Markley  (A.  S.)« — My  report  covers  that  pretty  thoroughly, 
with  the  exception  of  a  table  that  I  did  not  include  in  the  report. 
It  is  a  test  made  in  reference  to  the  cost  of  screenings,  lump 
coal,  and  gasoline  in  pumping  water,  and  in  making  this  test  I 
feel  as  though  we  have  a  very  accurate  report  on  which  to  base 
the  cost  of  pumping  water  per  one  thousand  gallons,  with  gasoline 
or  coal.  (See  table  ^*C.  &  E.  I.  K.  K.,  test  of  cost  of  fuel  for 
water  stations-") 

Mr.  Berg. — I  think  there  are  two  features  in  the  report  to  be 
discussed,  one  is  tlie  economy  or  desirability  of  using  iron  tanks, 
and  the  other  is  the  desirability  of  and  success  obtained  with  the 
tile  tank,  that  we  have  heard  a  good  jdeal  of  for  about  two  years 
now.  I  think  it  is  always  interesting  to  keep  it  in  mind  and  learn 
more  of  that  special  class  of  construction.  The  iron  tank  is  cer- 
tainly a  live  question  and  one  that  we  should  take  up  pretty 
thoroughly.  It .  seems  to  me  in  discussing  iron  tanks,  the  first 
question  to  settle  is,  whether  the  water  tower  feature  is  a  desirable 
one,  bringing  the  tank  right  down  ouHhe  concrete  foundation,  and 
having  a  certain  amount  of  dead  water  in  the  bottom  of  the  tank, 
or  whether  the  iron  tank  should  be  built,  as  is  customary,  with  a 
wooden  tank  on  an  iron  substructure. 

Then  a  question  of  detail  is  one  whether  the  iron  tank  should  be 
painted  on  the  interior,  and  whether  the  question  of  frost  and 
freezing  action  is  a  damage  to  the  tank. 

Mr.  Carr. — The  question  of  iron  tanks  has  been  discussed  pro 
and  con  between  parties  at  different  times  and  I  took  little  inter- 
est in  it,  and  believe  at  first  the  general  opinion  was  the  iron  tank 
was  not  the  best  tank  to  use  on  account  of  ice  foinning,  etc.,  but  I 
am  inclined  to  think  that  the  opinion  in  regard  to  the  practical 
use  of  the  iron  tank  has  changed  somewhat.  As  to  the  question 
of  painting  a  tank  inside,  I  do  not  think  it  would  be  practicable 
to  do  that,  and  I  do  n't  know  that  the  iron  tank  would  suffer  very 
greatly  even  if  not  painted  on  the  inside,  do  n't  think  it  would. 
Would  depend  a  great  deal  on  the  kind  of  water  put  in  the  tank, 
and  as  to  the  freezing,  I  see  in  the  report  on  the  water  question  a 
statement  there  that  {he  ice  had  formed  and  raised  above  the 
tank  some  eight  or  ten  feet,   and  I  would  like  to  inquire  how 
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mach  water  that  tank  holds  ?  '  I  hardly  understand  the  situation. 
I  would  further  state  that  it  is  my  opinion  that  something  cer- 
tainly has  got  to  he  suhstituted  for  the  wooden  tank.  The  tim- 
ber and  lumher  that  the  tanks  are  made  of  is  getting  too  scarce  to 
be  used  economically,  and  I  believe  the  iron  tank  is  the  coming 
tank.  And  another  question,  while  not  a  great  many  probably 
are  interested  in  it,  is  the  track  tank,  and  if  any  gentlemen  here 
have  had  any  experience  with  the  track  tank,  I  would  like  to 
have  an  expression  as  to  the  best  way  of  caring  for  them,  treat- 
ing them,  etc.,  if  they  wiU  enlighten  me  on  it. 

Mr.  Markley  (A.  S.). — Mr.  President,  I  would  like  to  say  that 
Mr.  Carr  signed  that  report  on  water  stations  with  the  greatest 
of  confidence.  Now  he  doubts  the  report.  The  tank  referred  to 
in  the  report,  where  the  ice  extended  some  eight  or  ten  feet  above 
the  top  of  same,  is  a  stand-pipe  125  feet  high  and  twelve  feet  in 
diameter. 

Mr.  Clark. — Speaking  about  iron  tanks  and  the  life  of  tanks, 
we  put  in  service  an  iron  tank  that  had  been  used  for  oil  twenty- 
two  years,  and  any  person  that  knows  anything  about  the  oil 
business,  knows  that  there  is  a  certain  amount  of  salt  water  that 
is  at  the  bottom  of  the  tank  at  all  tiroes,  and  we  all  know  that  salt 
water  is  very  hard  on  iron.  This  had  been  used  twenty-two  years 
for  oil  and  we  used  it  twelve  years  for  water  before  it  gave  out ; 
that  makes  the  life,  without  any  paint  on  the  inside,  thirty-four 
years.  The  salt  water  being  in  it  probably  would  deteriorate  at 
least  five  or  six  years  of  the  life  of 'the  tank,  so  that  my  idea  of  an 
iron  tank  would  be  that  it  would  be  good  for  thirty-five  or  forty 
years. 

Mr.  Lichty. — Would  like  to  say  some  waters  are  very  much 
harder  on  iron  than  others.  We  have  water  that  will  eat  through 
iron  pipe  in  from  four  to  five  years,  nearly  quarter  of  an  inch.  Of 
course  water  like  that  would  be  much  harder  on  an  iron  tank  than 
water  used  by  a  great  many  other  roads  where  it  is  of  a  better 
quality. 

Mr.  Markley  (A.  S.). — I  would  like  to  ask  if  you  use  that  water 
in  the  engines  ? 

Mr.  Lichty. — Yes,  sir,  and  they  have  to  renew  parts  of  the  fire 

box  in  from  six  to  seven  months. 

Mr.  Clark. — I  would  say  that  I  would  not  warrant  iron  to  last 
10 
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forty  years  with  all  kinds  of  water,  and  I  was  speaking  about 
water,  not  about  something  that  was  mixed  with  other  ingredients 
that  eat  up  the  iron. 

Mr.  Cummin. — I  agree  with  Mr.  Clark  that  it  depends  a  great 
deal  on  the  water  and  do  n't  think  where  you  have  got  water  that 
is  fit  to  be  used  that  it  is  necessary  to  paint  the  tanks  on  the 
inside.  A  number  of  the  villages  on  the  Long  Island  are  sup- 
plied by  the  stand-pipe  system.  Some  of  those  stand-pipes  have 
been  up  a  great  many  years  that  I  know  of  and  not  one  of  them 
has  ever  been  painted  on  the  inside  of  the  stand-pipe,  and  they 
are  in  first-elass  working  condition  to-day,  and  it  seems  to  me 
that  that  argument  against  iron  or  steel  tanks  will  not  hold  good 
-where  the  water  is  fit  to  be  used. 

Mr.  Carr. — Speaking  of  iron  as  used  in  tanks  :  in  Michigan  we 
have,  or  are  supposed  to  have,  pretty  good  water,  surface  water 
for  our  engine  purposes,  and  are  using  track  tanks ;  use  three- 
sixteenths  inch  steel,  and  if  one  of  those  tanks  will  last  four  years 
without  having  to  be  patched,  we  call  it  a  pretty  good  tank,  and 
so  far  as  the  water  for  the  engine  purposes  is  concerned,  it  is  as 
good  as  any  surface  water  you  g^t  out  of  ordinary  creeks  or  rivers 
flowing  through  the  country ;  we  call  it  good  water. 

Mr.  Cantv* — On  the  division  where  I  am  located  we  have  a 
-good  many  small  iron  tanks,  running  in  capacity  from  ten  to 
twenty  thousand  gallons.  Do  not  know  definitely  how  long  these 
tanks  have  been  used  but  would  say  from  fifteen  to  twenty  years. 
On  account  of  changes  at  a  few  points  some  of  these  tanks  were 
discontinued  several  years  ago.  The  tanks  were  stored  in  our 
yard  and  were  not  protected  in  any  way.  Had  an  opportunity 
during  the  past  year  to  use  several  of  these  and  found  them  prac- 
tically as  good  as  new.  About  gasoline  pumping  outfits,  we  had 
one  which  was  run  night  and  day.  It  broke  down  so  often  that 
we  were  continually  in  trouble.  Our  men  claimed  it  was  over- 
worked and  needed  rest,  but  as  the  place  where  this  was  located 
is  one  of  the  most  important  water  stations  on  the  division  we  had 
to  have  something  which  could  be  depended  upon.  We  hesitated 
about  taking  out  the  gasoline  aflPair  but  finally  installed  a  steam 
pump.  If  any  of  the  members  have  gasoline  outfits  which  are 
worked  day  and  night  I  would  like  to  know  if  they  have  any 
trouble  with  them. 
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President. — I  had  occasion  to  use  a  gasoline  engine  where  it  had 
to  be  ran  day  and  night,  and  it  became  necessary  to  change  the 
battery;  using  one  during  the  day  and  one  at  night.  '  This  might 
possibly  have  been  the  cause  of  your  trouble. 

Mr.  Lichty. — The  Chicago  &  North  Western  road  used  two  types 
of  gasoline  engines,  and  finally  came  to  the  conclusion  that  the 
Otto  gas  engine  was  the  best  they  could  get,  and  I  believe  all  the 
pump'ng  plants  now  are  of  the  Otto  gas  engine  make,  and  they 
work  very  successfully.  In  regard  to  working  day  and  night,  I 
hardly  think  we  ever  had  any  kept -running  as  long  a  time  as  that 
«onstant1y. 

Mr.  Killam. — In  reference  to  iron  tanks,  I  do  n't  know  as  I  can 
give  much  information.  We  do  n't  have  any  of  them  on  the  In- 
tercolonial System,  Our  tanks  are  made  of  pine,  the  staves  are 
four  inches  thick,  some  sixteen  feet  high,  capacity  fifty  to  eighty 
thousand  g^lons  and  set  some  seventeen  feet  above  the  rail,  and 
they  are  roofed  over,  round  top.  We  do  n't  have  much  trouble 
with  the  frost,  as  it  is  not  so  very  cold  (?),  seldom  gets  lower  than 
twenty-five  degrees  below  zero  ;  but  we  put  a  cast-iron  column  up 
through  the  centre  of  the  tank ;  through  that  runs  a  stovepipe, 
which  keeps  the  water  quite  warm  enough.  I  was  a  little  amused 
in  regard  to  some  of  those  iron  tanks  spoken  of  that  were  eaten 
out  in  three  or  four  years  by  the  bad  water ;  I  wondered  what 
became  of  the  locomotives  they  used  that  water  in  ;  how  long  they 
stood. 

Mr.  Cummin. — In  connection  with  the  report  of  this  committee, 
I  noticed  one  thing  in  the  questions  sent  out,  and  I  think  it  would 
be  wise  to  remember  when  sending  out  questions  to  make  them  as 
plain  as  possible.  It  shows  some  of  the  inconsistencies  of  the 
En^^lish  language.  I  got  hold  of  the  questions  and  one  of  the 
questions  was,  '*  What  is  the  size  of  the  lead  pipe  leading  from  the 
tank  to  the  water  column  ?  "  I  shook  my  head  over  it  and  finally 
arrived  at  the  proper  conclusion,  but  I  notice  in  the  replies  received, 
one  of  the  answers  to  this  question  was,  ''  Do  n't  use  any  lead 
pipe,  use  cast-iron  pipe."  But  both  of  the  words  used  are  spelled 
the  same  way,  and  therefore  we  should  endeavor  to  make  those 
things  as  plain  as  possible. 

Mr.  Clark. — I  might  say  in  regard  to  our  tile  tank,  that  it  is  a 
perfect  success  so  far.     We  have  been  carrying  water  in  it  about 
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a  year  now,  and  have  had  no  trouble  with  it.  Have  not  spent  a 
cent  on  it,  and  to  all  appearances  it  is  all  right.     No  tile  broken. 

Mr.  Cammin. — What  size  and  cost  ? 

Mr.  Clark. — The  capacity  is  100,000  gallons,  bat  the  actual  cost 
I  cannot  give  you,  as  it  was  put  up  for  our  people  as  an  experi- 
ment. We  paid  the  same  for  it  that  a  wooden  tank  of  the  same 
capacity  would  cost.  We  were  to  furnish  the  foundations  free 
and  we  drove  eighty-one  piles  for  the  foundation  of  this  tank. 

Mr.  Cummin. — It  seems  to  me  it  would  be  a  pretty  expensive 
tank,  if  you  have  got  to  drive  eighty-one  piles. 

Mr.  Clark. — As  I  said  before,  it  was  an  experiment,  and  we 
wanted  to  do  our  part  right.  It  was  in  a  very  soft  spot  where 
there  was  no  bottom  or  foundation,  and  it  was  necessary  to  drive 
that  number  of  piles  to  hold  it  up. 

President. — The  question  of  foundation  should  not  enter  into 
the  cost  of  this  particular  kind  of  tank,  as  it  might  be  necessary 
to  build  the  same  kind  of  a  foundation  for  uny  tank. 

Mr.  Clark. — We  would  have  had  to  put  in  the  same  kind  of  a 
foundation  for  a  wooden  tank. 

^Vll. — Is  IT  Best  for  Railroad  Companies  to  Erect 
TUEiu  own  Steel  Structures  or  let  the  Manufacturers 
Erect  them? 

REPORT   OF   COMMITTEE. 

To  the  Association  of  Itailway    Superintendents   of  Bridges 
and  Buildinys: 

Pursuant  to  the  investigation  of  this  subject  your  Committee 
endeavored  to  embody  in  their  circular  a  line  of  questions  that 
would  be  most  likely  to  bring  out  the  points  essential  to  a  satis- 
factory discussion  and  report  on  this  important  subject.  .  While 
deploring  the  fact  that  only  two  fifths  of  these  circulars  brought 
forth  a  response,  we  still  think  we  have  obtained  important 
data. 

It  is  evident  that  but  few  railroad  companies  erect  all  of  their 
steel  structures.  Some  companies  erect  only  minor  structures 
such  as  plate  girders,  leaving  all  heavy  pin  connected  or  riveted 
spans  for  the  manufacturers  to  erect. 

TrafSo  is  maintained  during  erection  by  all,  whether  erection 
is  done  by  company  forces  or  by  manufacturers,  but  it  is  con- 
ceded that  traffic  is  very  much  better  cared  for  by  the  com- 
panies* forces.     There  is  additional  expense  incurred  in  nearly 
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all  cases  where  erection  is  done  by  the  luauufacturers  because 
of  the  companies' forces  being  obliged  to  care  for  the  falsework. 
It  appears  to  be  almost  a  universal  custom  "vvhere  erection  is  let 
to  the  manufactarers  that  the  railroad  company  furnish,  put  in 
and  maintain  falsework,  maintenance  officials  not  wishing  to 
trust  the  maintenance  of  such  structures  to  any  but  their  own 
experienced  men.  Transportation  officials  offer  even  more 
serious  objections  because  of  the  greater  delays  to  their  trains. 
It  seems  to  be  an  uncontrovertible  fact,  arrived  at  by  long 
experience,  that  this  feature  of  the  business  is  very  much 
better  taken  care  of  by  the  railroad  companies'  men  than  by  the 
'  manufacturers'  men.  A  good  reason  for  this  lies  in  the  fact  of 
the  railroad  companies'  men  taking  a  greater  interest  in  t)ie 
work  of  maintaining  traffic  without  serious  delay  than  can  be 
reasonably  expected  from  a  contractor's  men,  both  being  desir- 
ous of  promoting  the  welfare  of  their  respective  employers  and 
getting  as  great  an  amount  of  work  done  in  a  given  time  as 
possible.  It  would  be  no  great  wonder  if  the  contractor  should 
close  his  eyes  to  an  infraction  of  a  rule,  of  the  railroad  company 
that  would  put  dollars  in  his  pocket.  Those  of  yon  who  have 
worked  for  contractors  on  this  kind  of  work  will  understand 
how  it  is.  That  the  railroad  companies' men  are  on  the  work 
caring  for  traffic  and  the  maintenance  of  the  falsework,  etc  , 
your  Committee  take  it,  is  the  reason  that  nearly  all  agree  that 
traffic  is  generally  well  maintained  during  erection.  In  some 
cases  where  structures  are  let  to  the  manufacturers  there  is  a 
penalty  provided  for  in  the  contract  designed  to  prevent  serious 
delay  to  traffic,  but  it  is  generally  a  dead  letter  ;  even  if  such 
delays  occur,  unless  of  the  most  flagrant  character,  the  con- 
tractor most  always  manages  to  get  out  from  under  in  one  way 
or  another.  Bailroad  officials  seem  loath  to  exact  the  "pound 
of  flesh"  even  when  it  has  been  clearly  forfeited.  The  cost  of 
erection  varies  greatly,  and  this  condition  is  brought  about 
from  the  fact  that  contracts  when  let  embody  various  condi- 
tions. In  some  cases  the  railroad  company  furnishes  materials, 
puts  in  and  maintains  falsework,  frames  and  puts  on  ties  and 
guard  rails,  leaving  the  manufacturers  to  furnish  and  erect  the 
steel  only.  In  isolated  cases  the  manufacturers  are  allowed  to 
bid  a  lump  sum  for  the  bridge  in  place,  they  furnishing  all 
materials  for  falsework  and  erection.  In  either  case  the  com- 
plications are  such  as  to  render  the  exact  cost  of  the  erection 
a  difficult  problem.  The  same  difficulty  is  experienced  by  com- 
pany forces  because  of  the  manner  in  which  accounts  are  kept. 
When  a  structure  is  selected  fur  renewal  an  account  is  opened 
with  that  structure  as  soon  as  the  first  work  is  done,  no  dis- 
crimination being  made  as  to  falsework  or  removal  of  the  old 
structure  and  putting  in  the  new.  In  making  comparisons 
between  the  cost  when  erected  by  contractors  or  if  erected  by 
the  r^iilroad  company,  this  manner  of  keeping  accounts  pre- 
cludes any  possibility  of  a  fair  comparison.     This,  we  think. 
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accounts  for  the  varied  costs  reported  by  different  members,  as 
well  as  tbe  seemingly  impossible  low  figures  which  such  erection 
is  said  to  cost.  Tbe  manufacturers  can,  of  course,  erect  such 
structures  at  a  very  much  lower  figure  if  structures  are  located 
close  to  their  plants  than  if  they  are  compelled  to  send  men 
from  the  mills  to  great  distances.  This  condition  does  not, 
however,  apply  with  as  much  force  as  formerly,  for  the  reason 
that  manufacturers  have  men  distributed  (or  can  obtain  com- 
petent men)  in  all  parts  of  the  country,  so  the  expense  is  really 
no  greater  for  transportation  in  one  section  than  in  anoth^*. 
The  cost  of  erection  has  been  given  when  done  by  manufac- 
turers variously  at  from  $8.50  per  ton  to  $40  per  ton.  Wlien 
same  work  is  done  by  railroad  company  forces  it  is  said  l^o  cost 
from  $5  per  ton  to  $20  per  ton.  Taking  these  figures  for  a 
basis  it  would  seem  to  be  very  much  cheaper  for  erection  of 
these  structures  to  be  done  by  the  railroad  companies. 

In  pursuance  of  information  it  is  interesting  to  note  the  evi- 
dent lack  of  uniformity  in  handling  this  class  of  work.  One 
road  reports  that  contractors  are  not  used  on  their  lines  at  all 
for  any  pnrpose,  everything  is  done  by  railroad  company** 
forces  ;  one  other  company  does  all  its  own  iron  and  steel  erec- 
tion, but  in  other  lines  of  bridge  work  contractors  are 
employed.  Both  of  these  roads  are  among  the  largest  in  the 
country.  Another  large  road  does  all  its  own  erection,  but 
considers  if  a  great  amount  of  work  was  to  be  done  it  would 
be  cheaper  to  allow  the  manufacturers  to  erect  them,  while 
another  equally  large  road  considers  it  best  to  erect  its  own 
steel  if  a  large  quantity  is  to  be  erected,  which  would  justify 
procuring  the  necessary  erection  tools. 

Great  stress  is  put  upon  the  necessity  for  special  tools  for 
erection  of  steel  structures.  While  it  is  a  fact  that  special 
tools  are  required  for  this  purpose,  many  of  these  appliances 
can  be  used  to  good  advantage  and  with  economical  results  for 
other  purposes  when  not  in  use  for  erection.  On  some  rail- 
roads it  has  become  a  recognized  fact  that  when  any  difficult 
job  is  to  be  accomplished  it  must  be  relegated  to  the  Bridge 
Department  to  do.  If  proper  erection  appliances  are  a  part  of 
the  Bridge  Department  equipment,  these  special  jobs  are 
accomplished  with  dexterity  and  despatch,  and  with  economy 
to  other  departments  involved  and  with  credit  to  the  Bridge 
Department.  It  also  tends  to  make  it  comparatively  easy  to 
obtain  such  appliances  when  needed. 

The  method  of  handling  erection  has  been  touched  upon  by 
some  of  our  correspondents.  This  feature,  while  possibly 
germain  to  the  subject  under  investigation,  can  be  best  broilght 
out  in  the  discussion  of  the  subject  on  the  convention  floor. 

Your  Committee  is  of  opinion  that  all  bridge  work  can  best 
be  done  by  the  forces  of  the  railroad  company.  Such  tools  and 
equipment  as  are  necessary  for  erection  of  steel  bridges  should 
be  a  part  of  the  equipment  of  all  bridge  and  building  depart- 
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meuts,  and  men  should,  be  educated  in  tbeir  use,  iu  conse- 
quence of  having  to  maintain  such  structures  after  erection. 
A  bridge  force  should  be  competent  to  do  all  kinds  of  bridge 
work,  and  the  usual  repair  force  should  be  available  as  a 
nucleus  for  a  larger  force  for  erection  purposes,  should  occa- 
sion require.  It  would  certainly  be  far  more  satisfactory  to 
the  railroad  company  as  well  as  the  head  of  the  Bridge  Depart- 
ment, if  when  important  work  was  proposed  on  the  line,  it  was 
'  not  necessary  to  go  outside  for  some  one  to  do  that  important 
work. 

In  conclusion  your  Committee  is  convinced  it  is  best  for  rail- 
road companies  to  erect  their  own  steel  structures.  In  most 
cases  where  such  structures  are  given  over  to  the  manufactur- 
ers to  erect,  the  railroad  company's  forces  are  required  to  do 
all  the  hard,  expensive  work  ;  viz. : — putting  in  and  maintain- 
ing falsework,  taking  out  old  structures,  and  finally  making  a 
general  cleaning  up,  leaving  the  cream  of  the  job  for  the 
manufacturers'  gang. 

(Signed)  O.  J.  Travis, 

F.  S.  Edinoek, 
A.  B.  Manning, 
J  AS.  McIntyre, 
A.  Zimmerman, 
Committee  Subject  No.  7. 


DISCUSSION. 

Mr.  Zimmerman. — The  report  of  this  committee  by  Chairman 
O.  J.  Travis  has  been  read  to  the  members  of  this  convention  by 
Mr.  Pickering,  the  assistant  secretary.  I  cannot,  at  this  time,  add 
anything  of  special  interest.  As  I  consider  this  a  very  important 
subject,  I  would  be  very  much  pleased  to  hear  from  each  of  the 
members,  and  especially  from  those  who  have  been  handling  this 
class  of  work. 

Mr.  McIntyre. — I  do  not  know  that  I  have  much  to  offer  in 
addition  to  the  report,  except  to  emphasize  the  importance  of  rail- 
roads erecting  their  own  bridges.  Railroad  managers  should 
insist  upon  having  their  own  men  put  up  their  bridges.  Compe- 
tent bridge  men  can  do  the  work  cheaper  and  better.  I  know  per- 
sonally whereof  I  speak.  A  contractor's  profit  derived  from  the 
erection  of  a  few  150  foot  spans  will  more  than  pay  for  the  equip- 
ment of  a  bridge  gang. 

Mr.  Riney. — I  erect  a  good  many  bridges ;  have  seen  a  good 
many  erected  by  others.     I  cannot  fully  agree  with  the  report, 
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that  it  is  best  for  railroad  companies  to  erect  their  own  steel 
structures,  for  as  a  general  rule  the  railroad  company's  forces  are 
not  properly  equipped  and  prepared  to  handle  the  work  so  as  to 
compare  favorably  with  the  contractor  for  that  reason.  The  con- 
tractor has  a  crew  of  organized  men  traveling  over  the  different 
roads  properly  equipped  in  their  line,  whereas  the  railroad  com- 
panies depend  on  the  different  divisions  to  handle  their  work. 
They  have  old  men  wha  have  possibly  five  or  six  bridges  to  erect 
in  a  season,  over  that  mostly  repairs,  and  it  is  out  of  their  line. 
The  prices  given  in  this  report  I  do  not  think  will  hold  good. 
Another  thing,  where  the  railroad  companies  attempt  to  do  their 
own  work,  the  bridge  crew  lives  probably  from  seventy-five  to  three 
hundred  miles  from  home,  quit  at  nine  o'clock  Saturday  morning 
to  go  home  for  Sunday,  return  at  noon  Monday  or  in  the  after- 
noon, and  their  time  is  given  them  while  away  ;  while  the  contrac- 
tor, with  his  men,  makes  his  home  wherever  his  work  is ;  gets 
a  boarding  place  for  his  men  at  the  nearest  place  that  he  can 
to  the  structure,  and  instead  of  the  work  being  on  the  company's 
hands  three  weeks,  with  the  company's  men,  it  is  on  their  hands 
with  the  contractor  possibly  ten  days,  the  same  style  of  work,  and 
when  it  comes  to  dollars  and  cents,  I  think  the  contractor  is  the 
cheapest  man  to  handle  the  work. 

Mr.  Staten. — Answering  the  question  of  contractors  being  on 
the  company's  hands  ten  days,  I  would  say  that  our  experience 
has  been  entirely  different,  as  we  have  suffered  a  good  deal  from 
delays  from  contractors ;  especially,  one  to  whom  we  paid  for  the 
work  at  the  rate  of  $18  per  ton  for  a  quick  job,  so  as  not  co  have 
a  slow  order  out  any  longer  than  possible.  We  could  do  the  same 
work  with  our  own  force  for  $9  to  $12  per  ton. 

President. — You  were  unfortunate  in  the  choice  of  your  con- 
tractor. 

Mr.  Staten. — One  of  the  best  companies  in  the  country,  and 
supposed  to  have  the  best  men. 

Mr.  Berg. — I  think  the  conclusion  reached  by  the  committee, 
namely,  that  the  erection  work  can  best  be  done  by  the  forces  of 
the  railroad  company,  is  theoretically  correct,  but  I  also  think  the 
report  should  have  given  more  attention  to  the  feature  that  it  is 
not  every  railboad  that  has  enough  work  on  hand,  not  only  for  one 
or  two  seasons,  but  for  a  long  time  in  the  future,  to  warrant  their 
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organizing  a  first-class  gang  of  bridgemea,  and  getting  the  proper 
tools,  and  also  getting  a  good  brid^  erecter  as  foreman. 

Mr.  ftlarldey  (A.  S.)- — Would  like  to  hear  from  Mr.  Stannard. 
I  think  he  does  most  of  his  own  work. 

Mr.  Stannard. — I  would  say  relative  to  railroad  company  erect- 
ing their  own  iron  bridges,  that  we  do  all  our  erecting,  both  in 
pin  connections  and  girders.  In  my  judgment  the  railroad  com- 
pany can  do  such  work  much  cheaper  than  the  contractor;  as 
while  they  are  obliged  to  put  in  their  own  false  work  and  change 
track  the  same  men  can  do  the  erecting.  In  my  ezper^nce  this 
is  the  cheapest  and  best  way  for  handling  this  class  of  work. 

Mr.  Clark. — With  us  it  has  become  a  matter  of  dollars  and 
cents.  We  are  now  paying  contractors  forty  cents  per  hour  for 
the  men  and  paying  fifty-five  and  sixty  cents  for  foreman,  then 
twenty-five  per  cent,  additional  for  supervision  and  use  of  tools. 
We  can  do  the  work  cheaper  ourselves  by  putting  on  a  foreman 
At  9100  per  month,  and  paying  less  for  labor.  You  cannot  get  a 
good  foreman  who  understands  iron  repair  work  for  less  than 
4100  per  month. 

Mr.  Bei^. — I  would  like  to  inform  Mr.  Stannard  that  we  have 
plate  girders  one  hundred  and  twenty-two  feet  long. 

Mr.  Killam. — This  question  of  bridge  erection  by  the  com- 
pany's men,  or  by  contractors,  is  a  question  that  has  been  pretty 
well  threshed  out  with  us.  We  have  two  bridge  gangs  well  fitted 
out  and  do  much  of  the  work  with  our  own  men.  Though  some 
of  our  new  bridges  are  erected  by  the  manufacturers,  we .  can  do 
it  considerably  cheaper  than  what  the  builders  will  do  the  work  for. 

Mr.  Staten. — Most  members  think  that  when  a  bridge  company 
comes  to  put  up  a  bridge,  that  they  have  none  but  experienced 
men.  This  is  the  biggest  mistake  in  the  world.  They  come 
there  and  pick  up  every  man  around  that  will  not  work  for  us, 
and  that  we  won't  have  work  for  us,  and  generally  five  or  six 
of  those  fellows  follow  them  off  to  the  next  job,  and  are  then 
classed  as  experienced  bridgemen. 

Mr.  Mclntyre. — On  our  road  we  have  always  erected  our  own 
bridges.  It  is  not  necessary  to  have  a  large  gang  of  competent 
bridgemen.  Generally  three  or  four  are  employed  all  the  time. 
An  additional  force  of  cheaper  men  is  added  when  necessary,  the 
number  depending  upon  the  amount  of  work  to  be  done. 
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VII r. — The  Best  and  Most  Convenient  Outfit  Cars 
FOR  Bridge  (tancjs,  and  Number  of  Men  Constituting  a 
BRiD<iE  Gan<j. 

REPORT   OF   COMMITTEE. 

To  the  Assoviadoii  of  Railwat/   Superintendents  of  Bridget 
and  Buildings: 

GENTiiEMEN  I  The  Committee  on  Subject  No.  8  begs  leave  to 
submit  the  following  report : 

Circulars  were  sent  to  all  members  of  our  Association  and  to 
others  whom  it  was  thought  would  be  interested  in  making 
replies.  A  gratifying  number  of  replies  were  promptly  received. 
Some  members  sent  descriptions  of  their  present  tool  car  out- 
fits, while  others  submitted  recommendations  of  what  they 
considered  suitable  for  miscellaneous  bridge  work.  In  the 
appendix  will  be  found  a  brief  synopsis  of  these  replies,  with 
drawings  and  photographs  to  accompany  same. 

We  regret  our  space  does  not  permit  the  printing  of  those 
letters  in  detail,  for  they  would  be  of  much  interest  to  all  mem- 
bers who  are  called  upon  to  devise  suitable  accommodation  for 
men,  and  storage  for  tools  and  material.  These  letters  plainly 
show,  however,  that  the  number,  size,  and  equipment  of  cars, 
and  the  number  of  men  in  a  gang,  are  determined  by  the  class 
of  work  to  be  performed  and  the  section  of  country  in  which  the 
work  is  located.  And  they  further  show  that,  for  similar 
classes  of  work  in  the  same  parts  of  the  country,  the  equip- 
liient  of  cars  varies  but  little  in  its  general  character. 

The  question  of  tool  cars  seems  to  resolve  itself  into  making 
the  best  of  what  can  be  secured.  In  these  days  of  brisk  trade 
and  extensive  productions  the  car  accountants  are  keeping  very 
careful  watch  of  cars  of  all  kinds,  and  an  old  box  car  seems  to 
be  the  best  that  most  of  us  cun  secure  for  a  tool  car.  However, 
given  an  old  box  car,  the  drawings,  photographs,  and  descrip- 
tions show  that  very  suitable,  neat,  and  comfortable  bunk  and 
tool  cars  can  be  evolved  from  an  humble  beginning. 

On  the  question  of  cost  of  fitting  up  these  cars  your  commit- 
tee has  received  very  little  data.  The  work  generally  seems  to 
be  done  at  the  railway  company's  shops,  or  on  the  road  by  the 
bridge  foremen  themselves,  and  no  very  accurate  record  is  kept 
of  the  expense. 

Your  committee  feels  that  it  would  be  impracticable  to  formu- 
late any  recommendations  for  particular  styles  or  equipment  of 
outfit  cars,  or  for  the  number  of  men  in  a  bridge  gang,  but 
takes  great  pleasure  in  submitting  the  sketches  and  descriptive 
matter  and  suggestions  from  the  different  members  of  our 
Association  and  others. 

We  feel  sure  our  fellow  members  will  agree  with  us  that  a 
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clean,  light,  comfortable  bunk  car  and  a  neat  and  convenient 
tool  car  will  do  mach  toward  promoting  the  efSciency  of  a 
crew  of  bridgemen  ;  and  we  submit  this  brief  report  in  the  hope 
that  it  will  be  of  interest  and  value  to  all  who  have  any  kind  of 
outfit  cars  in  their  charge. 

A.  W.  Merbick, 

Chairman, 

S.    B.    MiLLENEB, 

Wm.  M.  Clark, 
A.  A.  Page, 
M.  F.  Cahill, 
W.  E.  Habwig, 
G.  O.  Lilly, 

Committee. 

Questions  ok  Subject  No.  8:  **Thb  Best  and  Most  Conven- 
ient Outfit  Cars  for  Bridge  Gangs  and  Number  of  Men 
Constituting  a  Bridge  Gang,"  Answers  to  which  will  be 
Found  in  Appendix  to  Report. 

1 .  Number  of  cars. 

2.  Size  of  car  and  kind. 

3.  Number  of  men  car  will  accommodate. 

4.  General  details  of  furnishings  and  fittings,  such  as  benches^ 
stoves,  closets,  tool  racks,  seats,  smoke  jacks,  tool  boxes  below 
or  above  or  both. 

5.  Air  brake  or  train  pipe. 

6.  Cost. 

7.  Number  of  men  constituting  a  bridge  gang:  (a)  Trestle 
and  repair  work  ;  (b)  Iron  work. 


APPENDIX  TO  REPORT  OF  COMMITTEE  ON 

SUBJECT  NO.  8, 

MADE    TO    THE  ASSOCIATION    OF    RAILWAY   SUPER- 
INTENDENTS  OF   BRIDGES   AND   BUILDINGS. 


A.  W.  Merrick,  division  engineer  C.  St  N.  W.  Ry.,  Eagle 
Grove,  Iowa: 

1.  One  tool  car  for  each  gang. 

2.  d4-foot  box  oar  for  bridge  crew. 
34-foot  box  car  for  carpenter  crew. 

4.  See  drawing. 

5.  Air  brake  on  carpenter  car. 

7.  k  foreman  and  six  to  eight  men. 

In  connection  with  question  No.  4  would  say,  that  the  ontiit 
referred  to  was  in  use  on  the  Dakota  division  of  the  C.  &  N.  W. 
Ry.  last  year. 

The  two  34-foot  box  cars  were  fitted  np  alike.  A  room  was 
partitioned  off  at  one  end  for  foreman,  with  single  bank,  lock- 
ers, etc.,  balance  of  car  was  devoted  to  bunks  for  eight  men, 
lockers,  tool  boxes,  stove,  etc.  There  was  a  box  underneath 
car  for  tools  and  rope  boxes  on  top. 

The  carpenter  car  shown  on  drawing  was  somewhat  more 
elaborate.  An  old  directors*  car  happened  to  be  condemned, 
and  some  of  the  fittings  were  confiscated  for  the  tool  car.  One 
of  the  berths  was  placed  in  the  foreman's  room,  and  jnany  other 
little  conveniences  found  their  way  into  the  car.  No  little 
pains  was  taken  to  make  this  a  comfortable  car  for  both  fore- 
men and  men,  and  results  were  shown  in  the  pride  which  the 
men  took  in  keeping  car  neat  and  clean. 

C.  W.  Vandergrift,  C.  &  O.  Ry.: 

1.  Four  or  five. 

2.  Old  box  cars. 

3.  Ten  or  twelve. 
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4.  Foremen  fit  up  cars  to  suit  themselves.  Where  we  have  a 
large  amonnt  of  trestle  or  bridge  work  we  provide  sleeping  and 
dining  ears  fitted  np  from  old  box  cars. 

5.  Hand  brakes. 

7.  Eight  to  fifteen  men. 

H.  M.  Henson,  0.  &  N.  By.,  Gallatin,  Tex.: 

1.  Fonr  cars. 

4.  One  old  coach,  with  room  at  one  end  for  foreman  and  ten 
bunks  in  balance  of  car  for  men.  Car  No.  2  should  be  fitted 
for  cooking  and  dining  car.  An  old  baggage  car  40  feet  lougia 
suitable  for  this,  and  will  coutain  the  necessary  fittings.  Car 
No.  3  will  be  a  flat  car  to  carry  water  tank  on  end  next  to 
kitchen  of  car  No.  2,  and  also  fuel  and  hand  cars.     A  box  car 

for  tools  completes  the  outfit. 

• 

R.  L.  Heflin,  B.  &  O.  By. : 

1.  Four  cars. 

4.  One  car,  to  be  remodeled  from  an  old  passenger  coach,  to- 
have  office  in  one  end  for  foreman,  with  stove,  wardrobe,  desk, 
water  cooler,  seat,  etc.  At  other  end  of  car  partition  off  spac& 
for  twelve  bunks,  six  on  each  side,  also  stoVe,  wash  bowl, 
drawers,  lockers,  etc.  In  centre  of  car  there  is  room  for  three 
bunks.  Car  No.  2  to  be  fitted  up  for  kitchen  and  dining-room 
with  all  necessary  furnishings.  Car.  No.  3  should  be  a  40-foot 
tool  car,  with  racks  and  tool  chests  for  tools.  Car  No.  4  should 
be  a  gondola,  with  coal  bin  at  one  end,  and  space  for  hand  car, 
push  car,  and  miscellaneous  material  for  repairs. 

M.  Biney,  superintendent  B.  &  B.,  C-  &  N.  W.  By.,  Baraboo,. 
Wis. : 

1.  One  car,  divided  into  five  sections. 

2.  28-foot  box  car,  partition  12  feet  long  in  one  end. 

3.  Six  to  eight  men. 

4.  Caboose  stove,  side  benches,  side  racks  for  saws,  bars,  etc. 

5.  Air  brake. 

7.  Six  to  eight  on  trestle  work;  twelve  to  eighteen  on  iron 
work. 

B.  F.  Pickering,  supervisor  B.  &  M.  By. : 

1.  Two  cars. 

2.  One  old  baggage  car  and  box  car. 

3.  Get  this  from  sketch. 
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4.  See*drawing.  Car  32  feet  x  9  feet  was  a  baggage  car  and 
was  fitted  for  sleeping  and  dvning  car  by  putting  in  car  windows 
wfaep«  there  were  no  doors  and  changing  side  doors  to  windows. 
All  windows  fitted  with  screens. 

5.  Air  brake  and  air  signal. 

7.  Foreman,  cook,  and  eight  men. 

W.JM.  Moon,  superintendent  B.  &  B.,  D.  S.  S.  &  A.  Ry., 
Marquette,  Mich. 

1.  Usually  have  four  cars,  diner,  sleeper,  tool,  and  flat  car. 

2.  Dining  car  is  usually  an  old  coach,  fitted  up  with  dining 
room,  kitchen,  and  sleeping  room,  and  usually  run  by  a  mau^ 
and  wife. 

3.  Sleeping  car  will  accommodate  from  six  to  sixteen  men, 
generally  an  old  box  car  or  flat  car  fitted  up  with  side  and  roof. 

4.  Sleeping  car  is  fitted  with  bunks,  stoves,  and  benches. 

5.  Have  no  air  brakes,  but  some  of  the  cars  have  train  pipes. 

7.  Number  of  men  from  six  to  sixteen,  according  to  work  ; 
usually  twelve  or  fourteen  for  iron  work. 

C.  P.  Austin,  supervisor  B.  &  B.,  B.  &  M.  Ry. 

1.  Two  cars.  i 

2.  One  boarding  car  and  one  tender. 

3.  Boarding  and  tender  car  will  accommodate  twelve  men. 

5.  Air  brakes  on  both  cars. 

7.  Ten  men  for  erecting  temporary  bridge  and  twelve  men 
for  building  or  rebuilding  iron  bridges. 

F.  L.  Burrell,  superintendent  B.  &  B.,  F.  E.  &  M.  V.  Ry. : 

1.  Two  cars. 

2.  Retired  stock  cars  are  used.  They  are  lined  with  grain 
door  lumber,  then  tar  paper,  then  flooring  and  painted  on  the 
inside  with  C.  &  N.  W.  standard  No.  14  paint.  One  such  car 
is  used  for  sleeping  car  and  a  flat  car  accompanies  it  for  mater- 
ial, etc. 

4.  The  sleeping  car  is  fitted  up  with  two  rows  of  bunks  at 
one  end,  suitable  for  the  accommodation  of  eight  men.  The 
other  end  is  separated  from  sleeping  compartment  by  a  parti- 
tion. In  this  are  tool  racks,  way  car  stove,  and  desk.  This 
part  of  the  car  is  also  designed  to  afford  a  resting-place  for  men 
when  not  at  work.  The  flat  car  has  a  small  tool  house  and  one 
end  for  jacks,  bars,  etc.,  and  the  balance  of  the  car  is  used  for 
material. 
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5.  No  air  brake. 

6.  Fitting  of  box  oars  cost  about  ^0,  and  of  flats  $10. 

7.  Number  of  men  depends  upon  magnitude  of  work  ;  ordi- 
narily I  have  six  men.  I  have  one  gang  of  five  men  who  are  all 
Americans.  One  man  is  6  feet  8^  inches  and  the  shortest  man 
is  6  feet.     These  men  will  do  as  much  as  any  other  seven  men. 

Jas.  Brady,  Superintendent  B.  and  B.,  C,  R.  I  &  P.  Ry. : 

1.  Two  cars  for  each  gang. 

2.  One  box  car  10  feet  x  42  feet,  one  flat  car  8  feet  x  34  feet. 

3.  Box  car  will  accommodate  nine  men. 

4.  The  box  car,  10  feet  x  42  feet,  is  fitted  up  with  end  plat- 
forms with  one  end  partitioned  off  for  office-  This  office  is  sup- 
plied with  stove,  desk,  and  bunks  for  three  men.  Other  end  of 
car  has  stove,  tool  racks,  and  closet.  There  are  also  bunks  fur 
six  men.  Underneath  car  is  large  cellar  for  picks,  shovels, 
bars,  etc. 

The  flat  car,  8  feet  x  38  feet,  has  housing  at  one  end,  10  feet 
long,  built  in  same  manner  as  standard  box  car.  In  this  are 
kept  spikes,  bolts,  washers,  etc.,  and  on  the  balance  of  the  car 
is  carried  lumber,  plank,  etc.,  for  repairs. 

5.  Air  brake. 

6.  No  data. 

7:  On  general  repair  work  bridge  gang  consists  of  foreman 
and  eight  to  ten  men.  On  iron  work  the  number  of  men  de- 
pends upon  kind  and  location  of  work. 

Jas.  Mclntyre,  Erie  Ry.  Co. : 

Says  he  uses  a  common  box  car  for  tool  car  and  men  have  n& 
difficulty  in  finding  board  and  lodging  with  the  farmers  along^ 
the  road. 

7.  Generally  speaking  a  gang  of  eight  men  is  enough  for 
renewing  floors,  rivets,  etc. 

J.  P.  Snow,  B.  &  M.  R.  R. : 

1.  Two  cars. 

4.  One  boarding  car,  which  is  an  old  combination  baggage 
and  smoking  car,  fitted  with  eight  bunks  in  baggage  end  and 
cooking  range  in  the  other  end,  with  long  table  against  one  side 
in  central  part.  Seven  or  eight  chairs,  small  desk,  and  ice 
closet  completes  the  furniture. 

Tool  car  should  be  45  feet  or  50  feet  long  to  give  room  for 
tools,  rivet  stock,  and  bench.     Ladders  are  carried  on  rack  un- 
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deroeath  car  as  it  is  not  permitted  to  carry  anything  on  top  of 
cars.  The  oatfit  above  described  is  used  for  small  repairs  and 
for  strengthening,  iron  bridges  daring  the  winter  season,  as 
well  as  erecting  small  girder  structures  and  operating  a  sand 
blast  apparatus  during  the  summer. 

A  Montzheimer,  Supt.  B.  andB.,  C.  &  N.  W.  By.,  Milwau- 
kee, Wis. : 

1.  Nine  cars  on  his  division. 

2.  Mostly  34  foot  cars  and  used  most  entirely  for  tools  and 
material,  except  two  which  are  fitted  up  with  bunks  for  bridge 
men. 

4.  Stove,  racks  for  tools,  work  bench  with  \ice,  etc. 

5.  One  car  provided  with  air  brake. 

6.  These  cars  are  second-hand  box  cars  and  I  would  not  put 
cost  very  high. 

7.  All  gangs  run  from  six  to  ten  men. 

0.  J.  Travis,  Superintendent  of  Bridges,  111.  Cent.  By.: 

1.  Four  to  nine. 

2.  From  28-feet  box  to  60-feet  coach. 

3.  Five  to  twenty. 

4.  Tool  cars  are  provided  with  racks  for  augers,  saws,  axes, 
jacks,  cant  hooks,  etc.,  and  boxes  and  reels  for  rope,  hooks  for 
tackle  blocks.  Material  cars  are  provided  with  bins  for  spikes, 
nails,  bolts,  washers,  etc.  These  cars  also  carry  torch  baskets, 
steam  boat  ratchets,  cannel-coal,  rosin,  pike  poles,  etc. 

Office  or  foreman's  cars  are  provided  with  desk  and  case  of 
pigeon  holes  for  stationery,  stove,  two  chairs,  wash  basin,  tank, 
etc.  There  is  usually  sleeping  room  for  foreman  and  two  to 
four  men.  Begular  sleeping  cars  are  provided  with  coach  cane 
seats,  closets  and  boxes  for  clothes,  wash  basin,  and  stove.  All 
cars  above  mentioned  have  bracket  lamps  and  cellars  under- 
neath. 

Erection  gangs  have  derrick  car  and  flat  car  for  carrying 
boom  when  running.  Tn  addition  there  is  also  provided  for 
the  derrick  car  a  locomotive  tender,  blacksmith  car  with  full 
complement  of  blacksmith's  tools,  some  bar  iron  and  tool  steel. 
Other  tool  cars  are  carried  with  an  erection  gang,  containing 
riveting  forges,  air  compressors,  air  tools,  etc. 

5.  Air  brake  on  derrick  car  only,  air  pipe  on  all  other  cars. 

6.  Cars  used  are  those  discarded  from  revenue  service  and 
seats,  tanks,  basins,  etc.,  are  also  discarded,  hence  cost  of  fit- 
ting does  not  exceed  $35. 

11 
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7.  For  trestle  gang  six  to  twelve  men,  for  erection  gang  ten 
to  twenty-five. 

a.  W.  Smith,  A88t.  Snpt.  B.  and  B.,  C,  M.  A^  St.  P.  Ry.: 

1.  Sixty-one  cars. 

2.  Cars  which  are  too  short  and  too  old  for  regular  service. 
«3.  Tool  cars  and  not  for  sleeping  accommodation. 

4.  Cars  are  usually  fitted  with  stove,  tool  box,  and  cellar 
underneath,  windows,  special  doors,  seats,  racks,  etc.,  are  pro- 
vided by  each  crew. 

5.  Either  air  brake  or  train  pipe.  * 

6.  Indefinite. 

7.  Foremen  and  eight  men  for  wooden  trestle  bridge  work. 
(b)  Foreman  and  ten  to  eighteen  men. 

J.  M.  Caldwell,  C,  I.  &  L.  By.,  Lafayette,  Ind. : 

1.  One  tool  car  for  each  gang  of  a  foreman  and  ten  men. 

2.  A  40,000  capacity  box  car. 

3.  As  a  rule  men  do  not  travel  or  sleep  in  cars. 

4.  Ordinary  caboose  stove,  rack  and  bins  for  storing  bolts, 
washers,  etc.,  and  hooks  for  ropes  and  blocks. 

5.  Air  brakes. 

6.  $400. 

7.  Repair  gang,  foreman  and  six  men,  rebuilding  or  heavy 
work,  foreman  and  ten  men  ;  for  iron  work  fifteen  to  fifty  men, 
according  to  the  size  of  the  job. 

W.  O.  Egglestou,  Erie  Ry.,  Huntington,  Jnd. : 

1.  Two  bridge  gang  cars,  one  interlock  car,  one  paint  car,  and 
one  water  supply  car. 

2.  8  feet  6  inches  x  28  feet. 

8.  Men  do  not  stay  in  cars. 

4.  Stove,  closet,  tool  racks,  no  seats,  galvanized  iron  smoke 
jacks,  tool  boxes  below  and  above. 

5.  Train  pip*e  or  straight  air  pipe. 

7.  This  is  governed  to  a  great  extent  by  the  kind  of  job.  (a) 
About  twelve  men.     (b)  Fifteen  to  twenty-four  men. 

G.  F.  Patterson,  Central  Vermont  Ry.,  Waterbury.  Vt. : 
1.  Tool  car,  storage  car,  dining  and  sleeping  car. 
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2.  Thirty-five  foot  car. 

3.  Ten  men. 

« 

4.  Tool  boxes  below,  ladder  on  top. 

5.  Air  brake. 

7.  Repair  work,  ten  men.  Iron  work,  twenty-five  to  thirty- 
five. 

R.  Rettiugliouse,  Supt.  B.  &  B.,  C.  &  N".  W.  Ry.,  Kaukanna, 
Wis.: 

1.  Two  cars  for  each  crew. 

2.  Box  cars  28  feet  long. 

3.  Each  boarding  car  will  accommodate  eight  men. 

\:.  Most  cars  are  fitted  up  from  old  28-foot  box  cars,  and  for 
each  crew  is  provided  a  boarding  car  and  tool  car.  See  photo- 
graphs. 

5.  No  brakes. 

7.  (a)  Foreman  and  eight  men.  (b)  Do  no  iron  work  of  con- 
sequence. 

W.  E.  Smith,  C,  M.  &  St.  P.  Ry.,  Green  Bay,  Wis.: 

1.  A  tool  car  and  a  sleeping  car  for  each  ciew. 

2.  Old  box  cars,  28  feet  to  33  feet. 

3.  Eight  men. 

4.  Tool  cars  are  fitted  with  a  double  door  in  one  end  so  as  to 
permit  loading  hand  car.  They  have  work  bench  and  racks  for 
the  different  kinds  of  tools. 

The  sleeping  cars  have  a  small  room  in  one  end  for  the  fore- 
man, which  contains  a  bunk,  cupboard,  clothes  closet,  and  a 
wall  desk.  The  balance  oi  the  car  contains  double  bunks  for 
eight  or  more  men,  a  table,  regular  caboose,  side  boxes  for  stor- 
ing articles  of  any  kind  ;  when  covers  of  these  boxes  are  down 
they  serve  as  seats  for  the  men.  This  room  contains  a  stove 
which  heats  the  whole  car. 

By  building  two  double  bunks  across  one  end  of  the  car,  one 
above  the  other,  and  two  single  bunks  on  each  side,  one  above 
the  other,  with  their  ends  abutting  against  the  double  bunks, 
which  leaves  an  aisle  two  feet  or  more  wide,  eight  men  can  be 
accommodated.  The  upper  bunks  are  sometimes  hinged  to  the 
wall  and  their  front  sides  suspended  by  chains,  so  that  they  may 
be  closed  up,  making  it  possible  to  use  lower  bunks  for  seats. 

5.  Some  air  brakes  and  some  train  pipe. 
7.  Eight  men,  usually. 


Fio.  44.— A  Corner  in  Toal  Car,  B.  &  B.  Dept.,  C.  &  N.  \Y.  Ky. 


Fill,  4.'i.— A  Train  of  Bonrding  and  Tool  Carn,  B.  4  B.  Dej  t,  C.  A  N.  W.  By. 
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James  W.  Qilbert,  M.,  E.  &  T.  By.,  Parsons,  Kan.: 

**  Will  Bay  that  we  bave  three  grades  of  B.  &  B.  outfit  cars. 
Division  repair  gangs  on  the  north  divisions  have  one  34-foot 
bunk  car,  which  has  an  office  in  one  end  for  the  foreman  and 
eight  swinging  bunks.  Each  man  furnishes  his  chair.  They 
have  from  one  to  three  lockers  for  clothes,  one  heating  stove,  a 
wash  sink.  As  a  general  thing  they  are  fixed  up  according  to 
the  foreman's  taste. 

'^  Repair  gangs  have  each  a  30-foot  flat  car  for  emergency  and 
carry  ties,  stringers,  and  caps  for  30-foot  openings.  Each  car 
has  a  cellar  for  tools  and  rope. 

'*  The  iron  gang  has  a  cook  car,  dining  car,  material  car,  box 
tool  car,  a  30-foot  flat  car,  two  bunk  cars  30  feet  and  one  34 
feet.  They  have  all  company  tool  boxes,  three  rope,  and 
three  large  tool  boxes,  and  a  tarpaulin  for  engine. 
We  also  have  a  derrick  car  36'  feet  long,  made  to  order 
by  the  company,  which  works  finely.  Has  a  cast  iron  mast  and 
a  wrought  iron  boom.  We  use  it  for  unloading  all  kinds  of 
spans. 

*'Our  repair  gangs  have  about  eight  men." 

J.  H.  Markley,  M.  of  B.  &  B.,  T.  P.  &  W.  Ry.,  Peoria,  111.: 

'*  Have  two  cars.  A  painter's  car  and  a  car  for  fence  gang. 
Found  it  necessary  to  put  box  on  top  of  painter's  car  to  carry 
ladders.     Both  cars  have  air  brake  and  patent  couplers." 

See  blue  print  of  painter's  car  and  cellar  for  same. 


INTERCOLONIAL  RAILWAY. 

liTST    OF     CABS     AND    TOOLS     AS     FURNISHED    BY     THE     I.    C.    R.    FOR 
ERECTING   AND   REPAIRING   IRON  BBIDOES. 

One  boarding  car  fitted  to  accommodate  7  men. 
One  tool  car  (common  box)  fitted  with  shelves,  benches,  and 
boxes  to  carry  the  following  tools  : 

8  triple  blocks  (metalic  sheave  head  check),  size  18-inch 
sheave  for  6-iuch  manilla  rope. 

8  double  blocks  10-inch  sheave,  for  4i-inch  rope. 

3  sets  double  and  single  blocks,  size  8-inch  sheave  for  3-iQch 
rope. 

JACKS. 

2  60-ton  tangles  hydraulic  bridge  jacks,  foot  lift. 

n    OQ       ((  a  it  t(  (4  (( 

O    90       a  it  ((  (^  *<  (> 

2  7-ton  ordinary  hydraulic  jacks. 
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I 

2  12-inch  sorew  jacks. 

2  25-ton  Norton  bridge  jacks,  foot  lift  and  portable  base  for 
side  moving. 

BATCHETS. 

4  ratchets,  2  feet  8  inches  and  2  feet  10  inches,  all  drills  made 
by  hand,  common  blacksmith. 

MANIIiliA  BOPE. 

600  feet  6-inch  maniila  rope,  making  4  falls  150  feet  each. 
600  feet  4 j^ -inch  maniila  rope,  making  4  falls  150  feet  each. 
600  feet  3-inch  rope  gearing,  three  sets  blocks  for  light  hoist 
and  guy  work. 

1  chain  block,  capacity  4  tons. 

BBIDOB    GABS. 

2  cars  especially  constructed  for  bridge  work  with  low  wheels, 
deck  being  only  three  feet  above  rails.  Capacity  of  cars  60,000 
lbs.     Two  sets  gantries  for  erecting  carried  on  each  car. 

LAMPS. 

6  barn  lanterns. 

4  signal  lamps,  2  red  2  white. 

FliAOS. 

6  red  and  white. 

EBBCTINO   AND   BIVBTINO   TOOLS. 

1  vice  and  set  taps  and  dies. 

2  portable  forges. 
1  anvil. 

6  riveting  cups. 
4  riveting  hammers. 
4  snap  hammers. 
1  forge  hammer. 

1  sledge  hammer. 
6  augers. 

2  cross-cut  saws. 

1  large  punch,  hydraulic,  capacity  ^-inch  hole  through  }-inch 
iron. 

1  gear  drilling  machine. 

Staying  plank  and  poles.     Stage  hangers. 

1  grind  stone  and  gear. 

8  heavy  double  hooks  for  carrying  heavy  spans. 

4  clevises  of  2-inch  iron  for  going  through  cap  of  gantries  to 
suspend  large  blocks. 

Pinch  bars,  spike  pulling  bars,  hand  chisels,  chipping  ham- 
mers,   reammers,   drift  pins,   erecting   bolts,    adzes,    chipping 
axes,  hand  saw,  cut  spikes,   board   nails,  board  for  templates,* 
and  numerous  small  tools  not  enumerated. 
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DISCUSSION. 

Mr.  Clark. — The  matter  of  the  amount  of  men  necessary  for 
constituting  a  bridge  gang,  that  is,  an  economical  bridge  gang, 
depends  greatly  upon  the  amount  of  work  and  the  class  of  work 
that  yon  are  doing.  I  generally,  for  general  repairs,  aim  to 
have  a  gang  of  about  ten.  For  light  running  repairs,  I  think 
a  gang  of  five  or  six  men  should  do.  Of  course,  sometimes  you 
will  find  work  where  you  can  use  to  advantage  almost  as  many 
men  as  you  are  a  mind  to.  At  present  I  am  re-lining  a  tunnel. 
On  this  I  am  working  twelve  men,  but  with  us  we  aim  for  a  bridge 
gang  to  consist  of  eight  men,  that  gives  us  six  men  outside  of  the 
flagmen.  The  outfit  for  my  men  consists  of  three  cars.  We  use 
one  car  entirely  for  a  sleeping  car,  with  probably  a  ten-  or  twelve- 
foot  space  in  the  center,  that  they  use  for  a  reading  or  writing 
room,  or  a  sitting  room  as  you  may  call  it.  The  other  car  is 
fitted  up  as  a  kitchen  and  storehouse  for  the  small  tools  and  ma- 
terial that  they  do  not  want  to  put  in  the  regular  tool  ear.  The 
regular  tool  car  is  simply  a  flat  car  with  a  cabin  built  on  one  end 
of  it,  and  on  the  other  end  of  this  car  we  carry  our  push  cars, 
hand  cars,  timber  truck,  and  such  tools  as  that.  In  the  part  of 
the  flat  car  that  is  enclosed  we  have  shelving  on  the  two  sides. 
The  first  shelf  is  about  two  and  a  ha' f  feet  up  from  the  floor ;  under 
that  shelf  we  generally  have  our  spikes  and  such  things  as  that 
stored,  then  we  have  about  three  shelves  on  each  side,  where  we 
store  our  bolts,  having  each  compartment  marked  to  show  the 
kind  of  bolts  in  it,  say  an  eighteen-inch  bolt ;  there  is  a  place  to 
put  each  separate  length  of  bolts.  Above  that  we  have  bins  put 
in  the  frame  in  which  we  put  our  ropes,  blocks,  chains,  and  such 
things  as  that.  That  I  believe  is  about  all  the  information  I  can 
give  on  the  camp  cars. 

Mr.  Zimmerman. — I  would  like  to  ask  Mr.  Clark  if  he  has  any 
material  for  emergency  carried  on  his  outfit  cars.  On  the  Colo- 
rado &  Southern  Ry.  we  have  one  car  for  sleeping  car  and  mate- 
rial, such  as  bolts,  etc.,  and  another  regular  material  car  that  we 
keep  loaded  with  bridge  material,  as  we  sometimes  get  in  a  hurry  ; 
we  always  endeavor  to  keep  the  cars  well  loaded  with  material  so 
as  to  have  it  go  with  bridge  gangs  in  case  of  burnouts  and  wash- 
outs. 
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Mr.  Clark. — In  answer  to  Mr.  Zimmerman,  we  do  n*t  carry  a 
sapply  of  timber  on  the  care.  We  frequently  have  to  finish  up  a 
job  of  work,  and  if  we  have  got  two  or  three  sticks,  and  they  are 
short  enough,  in  order  to  clean  up  the  work,  we  throw  them  on  the 
tool  car,  and  then  they  are  liable  to  stay  there  until  the  next  job^ 
and  in  the  meantime,  jf  we  are  called  away,  we  do  not  aim  to 
keep  anything  except  nails,  spikes,  washel^,  packers,  bolts,  and 
such  small  things  as  that  on  the  cars,  but  I  would  state  that  we 
always  endeavor  to  keep  on  each  of  the  divisions  enough  material 
to  build  one  hundred  feet  of  trestle  work,  and  we  keep  that  at  the 
most  advantageous  point  for  engines  and  for  loading,  for  instance^ 
at  a  place  where  it  is  near  a  terminal,  and  in  case  of  emergency 
we  could  turn  the  round  house  and  section  men  to  loading  up 
whatever  we  Vanted.  With  us  it-  is  very  hard  to  get  extra  cars 
to  -put  the  timber  on. 

Mr.  Stannard. — Will  say  our  method  is  about  the  same  as  Mr. 
Clark's.  I  think  eight  to  ten  men  about  right  for  gang  for 
economical  work.  This  does  not  refer  to  small  gangs  on  light 
repair  work.  We  equip  each  gang  with  tool  car  prepared  from 
box  or  baggage  car  remodeled  to  suit  the  service,  and  carry  noth- 
ing except  tools  and  good  supply  of  bolts  and  washers,  each  gang 
having  a  hand,  push,  and  velocipede  car.  Our  men  do  not  use 
their  cars  for  sleeping.  In  my  judgment,  in  a  thickly  settled 
country  it  is  better  to  patronize  boarding-ljouses  along  line.  Of 
course  there  are  localities  where  board  cannot  be  obtained,  then 
it  would  be  necessary  to  bring  the  boarding  car  into  requisition. 
We  do  not  carry  supply  of  timber  with  each  gang,  the  tool 
car  being  the  only  cars  accompanying  gang.  We  keep  mate- 
rial sufficient  for  a  100-foot  opening  loaded  at  headquarters, 
ready  in  case  of  emergency,  so  that  pile  driver  and  material  can 
be  dispatched  on  short  notice;  by  this  we  save  much  delay  in 
getting  men  out  to  load  material  outside  of  regular  working 
hours. 

Mr.  Cummin. — I  would  like  to  ask  Mr.  Stannard  whether  the 
company  pays  the  men's  board,  or  whether  the  men  board  them- 
selves ? 

Mr.  Stannard. — The  men  board  themselves. 

Mr.  Cummin. — That  would  n't  work  with  us,  because  all  our 
men  are  married  men,  and  the  wages  they  get  and  be  away  from 
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home  all  the  time  would  not  keep  their  families  in  one  place  and 
board  themselves  in  another.  I  think  by  the  time  they  got 
through  there  would  not  be  much  left. 

Mr.  Stannard. — You  ought  to  increase  their  salaries. 

Mr.  Cummin. — Can*t  increase  their  salaries  very  well.  Now 
as  to  cars,  we  have  cars  on  the  road  not  only  for  bridge  men  but 
also  for  the  men  in  the  building  department.  I  think  eight  cars 
are  out  on  the  road  the  year  round.  Take  men  in  the  building 
department :  they  start  in  at  one  end  of  a  division,  have  a  board- 
ing car,  material  car,  etc. ;  they  will  start  at  one  end  of  the  divi- 
sion and  go  right  through,  repairing  the  stations  and  platforms 
and  put  everything  in  first-class  shape,  and  then  go  on  to  the  next 
station ;  and  very  often  at  one  station  they  arrive  at  there  are 
two  or  three  days',  or  perhaps  a  week's,  work,  and  at  another  sta- 
tion there  would  not  be  more  than  half  a  day's  work.  Now  it 
would  be  impossible  to  be  changing  boarding  houses  at  each  one 
of  these  places,  and  at  a  great  many  places  they  could  not  get  a 
place  to  board ;  but  where  we  have  only  half  a  day's  or  a  day's 
work,  the  foreman  goes  ahead  and  sees  what  there  is  to  do,  and 
leaves  the  boarding  car  at  the  last  place ;  but  where  there  are 
several  days'  work  at  a  place,  we  hook  the  cars  right  on  to  a 
freight  train  and  run  down  there.  We  could  not  get  men  to 
work  for  us  if  they  had  to  pay  their  board  ;  impossible  to  do  it. 

Mr.  Zimmerman. — Do  1  understand  Mr.  Cummin  to  say  that 
the  company  runs  these  boarding  cars  and  pays  the  expenses  of 
the  men's  board  on  these  trips  ? 

Mr.  Cummin. — No,  sir,  the  men  board  themselves  in  the  car. 

They  go  out  Monday  morning,  and  usually  take  enough  food  to 

last  a  week ;  just  whatever  they  want  to  take  from  home — ^fish, 

potatoes,  etc.     Butter  and  eggs  they  can  buy  cheaper  out  on  the 

road  than  they  can  at  home.     The  men  tell  me  that  the  cost  to 

them  on  an  average  is  only  about  a  dollar  and  a  half  a  week  to 

board  themselves  on  the  i^ars,  and  that  it  is  better  than  they  could 

get  in  a  boarding  house,  and  at  a  great  many  places  they  would 

not  be  able  to  get  board.     We  furnish  the  cars,  but  they  furnish 

their  own  food,  and  on  an  average  it  costs  them  about  a  dollar 

and  a  half  a  week,  the  way  they  live,  for  the  reason,  as  I  said 

before,  they  get  all  their  vegetables  very  cheaply. 

Mr.  Cleaveland. — I  have  three  boarding  outfits,  one  on  each 
12 
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division,  and  we  have  a  sleeping  car  that  is  manufactured  out  of 
an  old  passenger  coach,  in  each  one  of  these  outfits,  that  is  en- 
tirely filled  with  hunks,  except  possihly  ten  feet  at  one  end,  where 
there  is  a  stove  and  a  place  to  sit,  and  a  hox  car  generally  is  fitted 
up  for  a  kitchen  and  dining-room.  We  carry  no  supply  car  or 
tool  car.  We  have  under  the  car  what  the  hays  call  a  ^'  possom 
helly,"  in  which  we  lock  up  any  small  supplies.  The  men  keep 
these  cars  with  them  all  the  time,  and  hoard  themselves,  with  the 
e^^ception  of  a  washout  or  a  fire ;  the  company  generally  provides 
the  provisions  in  cases  of  this  kind.  In  regard  to  the  size  of  a 
gang  of  hridge  men,  I  think  that  it  is  very  hard  to  decide,  we 
have  so  many  men  on  each  division,  and  I  have  the  forem:in  of 
that  division  suh-divide  that  gang.  Of  course  there  are  a  g^eat 
many  johs  that  we  cannot  use  all  the  men  on  the  joh,  and  it  is 
not  a  case  of  economy  to  have  them  in  one  anolher^s  way,  hut  the 
foreman  can  send  a  few  of  these  men  out  under  an  assistant  fore- 
man to  some  otlier  joh,  and  have  two  or  three  johs  going  on  at 
the  same  time.  Now,  in  case  of  dock  work,  we  sometimes  have 
from  fifty  to  seventy-five  men  in  one  gang,  so  I  think  it  is  very 
hard  to  determine  or  make  a  fixed  rule  as  to  the  size  of  any  g^ng 
on  our  work.  We  have  to  trust  to  the  judgment  of  our  foreman 
over  the  division  to  send  the  required  numher  of  men  to  each 
job. 

Mr.  Cummin. — While  speaking  a  while  ago,  Mr.  Stannard  said 
I  ought  to  pay  my  men  more  wages,  and  I  would  like  to  ask 
what  they  pay  on  the  Wabash  road. 

Mr.  Stannard. —  Why,  our  standard  pay  for  bridge  men  is 
S2.40  per  day,  and  we  pay  as  high  as  $3.00. 

Mr.  Cummin. — Our  men  get  $2.50  per  day. 

Mr.  Stannard. — More  of  our  men  get  S2.60  and  $2.75  than 
$2.40. 

Mr.  Cummin. — There  is  one  thing  in  regard  to  this  discussion 
about  the  gangs ;  it  seems  to  all  hinge  on  the  bridge  gang.  I 
don't  know  how  it  is  on  other  roads,  but  the  expense  in  my 
department  is  a  great  deal  more  in  the  building  department  tlan 
in  the  bridge  department,  and  I  do  n't  think  I  have  heard  any 
discussion  about  the  building  gangs  whatever.  My  expenses  for 
both  men  and  material  are  very  much  greater  for  buildings  than 
for  bridges.     I  have  in  the  neighborhood  of  five  hundred  build- 


I      f^  ISA 


lit^ 


Ts) 


182 

ings.  Our  main  traffic  is  different  from  most  of  the  railroads 
represented  in  this  Association.  As  I  understand  it,  the  biggest 
part  of  your  traffic  is  freight.  Our  main  traffic  is  passenger. 
Last  year  we  carried,  I  think,  about  14,200,000  passengers  in  the 
year,  and  the  great  bulk  of  the  traffic  is  done  inside  of  four 
months.  In  order  to  accommodate  that  traffic  we  have  to  have 
extra  long  platforms.  The  passenger  trains  will  run  up  to  ten 
and  twelve  cars,  and  we  iind  more  trouble  with  one  poor  plank 
in  a  platform,  and  more  expense,  than  we  would  with  a  broken 
tie  on  a  bridge,  because  if  there  is  a  knothole  that  will  take  a 
French  heel  in,  it  is  liable  to  cost  the  company  anywhere  from 
$1,500  to  $2,000.  The  consequence  is,  the  building  gangs  are 
kept  going  over  these  platforms  continually,  in  order  to  prevent 
possible  accidents.  Another  thing,  we  have  to  keep  the  painting 
gang^  out  all  the  time  repainting,  in  order  to  keep  things  looking 
chearful,  and  the  natural  consequence  is,  our  expense  in  the  build- 
ing department  is  much  greater  than  in  the  bridge  department. 

Mr.  Markley  (A.  S.). — So  far  as  the  C.  &  E.  I.  is  concerned, 
we  equip  our  gangs  with  boarding  cars.  I  have  now  four  bridge 
gangs,  four  depot  gangs,  two  paint  gangs,  two  fence  gangs,  and 
three  concrete  gangs ;  all  of  them  are  equipped  with  boarding 
cars.  In  the  fitting  out  of  a  bridge  gang  we  have  a  car  built 
especially  for  it — 40-foot  car,  with  room  for  twelve  men  in  it. 
They  do  their  own  cooking  in  that  car,  and  in  addition  to  that 
they  have^  a  combination  flat  and  box  car,  and  in  one  gang  a  flat 
car  and  a  box  car,  along  with  tools.  We,  as  a  rule,  do  not 
employ  more  than  six  or  eight  men  in  a  bridge  gang,  and  when 
it  becomes  necessary  for  emergency  work,  we  try  to  employ  addi- 
tional men  on  the  work,  and  when  we  leave  the  job  we  leave  the 
men.  In  our  concrete  gang  we  keep  about  six  men ;  they  are 
what  we  call  leaders,  and  they  take  the  lead  and  the  other  men 
must  follow  or  drop  out.  As  for  our  wages,  the  best  wages  are 
$2.50  per  day,  foremen  S7o  per  month. 

Mr.  Lichty. — I  would  like  to  ask  Mr.  Markley  with  reference 
to  these  boarding  cars,  whether  the  men  do  their  own  cooking, 
or  whether  the  cook  is  furnished  by  the  company. 

Mr.  Markley  (A.  S.). — The  men  furnish  one  of  their  own  num- 
ber, who  does  the  cooking.  He  goes  to  the  car  at  11  o'clock  to 
get  dinner.     They  use  generally  a  three-wheel  car,  and  then  after 
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the  dinner  meal  is  over  they  have  the  work  divided — one  washes 
the  dishes,  one  gets  the  water,  another  the  fuel,  and  at  the  end 
of  the  week  they  settle  up  by  pooling  the  expenses  by  number 
of  meals  each  man  eats.  All  furnish  their  own  bed  and  bed 
clothes. 

Mr.  Schall. — I  would  like  to  hear  from  some  of  the  members 
what  their  men  are  paid  for  work  done  nights  and  Sundays. 

Mr.  Markley  (A..  S.). — We  allow  time  and  a  half  for  Sundays, 
and  two  days  for  night  work. 

Mr.  Eillam. — The  question  now  before  the  meeting,  as  I  under- 
stand it,  is  the  proper  number  of  men  to  constitute  a  bridge-gang, 
and  it  is  a  prettty  hard  question  to  decide.  It  depends,  to  my 
mind,  entirely  on  the  nature  of  the  work  to  be  done.  In  one 
case  you  might  get  along  with  four  or  iive  men,  and  then  another 
job  fifteen  or  twenty,  or  as  high  as  twenty-five,  men  might  be 
required..  Now,  as  to  equipment,  I  might  say  that  on  the  Inter- 
colonial Railway  we  have  two  outfits,  although  it  is  a  long  road 
of  thirteen  hundred  miles.  We  have  a  car  similar  to  an  ordi- 
nary second-class  passenger  car,  with  the  seats  all  removed,  and 
berths  fitted  up  to  accommodate  fourteen  to  fifteen  men.  There 
is  a  small  room  made  for  the  foreman  for  an  office,  also  a  small 
cook-room,  and  then  the  necessary  berths,  one  above  another,  to 
accommodate  the  men,  and  the  gang  goes  out  and  generally 
selects  some  young  man  as  a  cook,  and  the  expense  is  borne  by 
the  crew,  according  to  the  number  of  men  and  what  it  costs  to 
board  them.  The  only  case  where  the  Railway  boards  the  men 
is  when  it  is  a  washout  or  some  accident  and  they  liave  got  to 
go  out  without  any  notice,  then  the  Railway  pays  the  board 
bills ;  but  in  case  of  regular  structural  work,  where  it  takes  some 
time  in  a  place,  they  deal  with  them  as  I  have  told  you.  We 
have  this  passenger  car  for  a  boarding  car,  and  a  box  car  fitted  up 
to  carry  all  kinds  of  tools,  such  as  forges  and  all  the  jacks,  ropes, 
and  everytliing  for  doing  structural  work,  in  this  car,  and  is  kept 
in  use  for  that  purpose.  Where  there  is  work  that  requires  extra 
men.  we  hire  them  in  the  vicinity  of  the  work  to  be  done.  At 
these  points  the  carpenters  have  to  board  themselves.  We  pay 
our  carpenters  S2.00  a  day,  for  foreman,  and  a  less  sura  for  men 
under  him,  $1.20  and  upwards,  according  to  the  man,  in  the 
lengthening  of  platforms  and  rebuilding  them.     According  to  the 
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work  to  be  done  is  the  namber  of  men  employed  to  do  it  as 
qaickly  as  necessary.  New  buildings  are  done  by  contract  work 
and  inspected  every  day,  as  we  generally  have  an  inspector  on  the 
ground  every  day  to  look  after  the  work,  and  to  see  that  the- 
contractor  does  the  work  properly. 

Mr.  Carpenter. — With  us  we  have  four  bridge  gangs,  and  we 
have  a  box  car  or  a  tool  car  with  shelves  arranged  along  each  side 
at  each  end  of  the  car  for  carrying  supplies,  bolts,  spikes,  nails, 
washers,  etc.,  and  over  this  we  have  racks  made  for  crosscut  saws, 
track  augers,  and  other  light  tools.  I  regulate  my  gangs  to  about 
eight  men,  sometimes  they  do  n't  run  over  six,  but  six  to  eight 
men  is  an  economical  bridge  gang,  in  my  opinion.  There  are  times 
when  we  can  use  sixteen  men,  and  if  I  have  work  sufiBcient  to 
guarantee  that  force  I  employ  them.  I  sometimes  have  three  or 
four  jobs  going  on  with  four  gangs  of  sixteen  men.  We  also  have 
a  bunk  car,  just  a  box  car  in  which  bunks  are  arranged  for  as 
many  men  as  we  ordinarily  keep  in  the  gangs,  usually  foreman 
and  eight  men,  and  then  we  have«  in  addition  to  that,  a  flat  car. 
on  one  end  of  which  I  always  aim  to  carry  at  least  one  bridge 
chord,  that  is,  stringers,  ties,  guard-rails,  an  extra  cap  or  two,  and 
on  the  other  end,  if  they  give  us  a  long  car,  I  carry  my  hand  car, 
push  car,  derrick  car,  as  almost  all  our  gangs  have  a  derrick  car. 
In  the  building  gangs  they  are  run  much  the  same  way  except 
instead  of  having  a  flat  car  we  usually  give  them  a  box  car  in 
which  to  store  such  material  as  they  will  need  for  general  repairs 
of  depots,  buildings,  etc.  The  bridge  gangs  club  together  and 
employ  a  cook  who  does  their  cooking  for  them,  and  that  cook 
they  pay,  and  they  provide  their  own  victuals  and  cook  them  in 
that  way.  They  go  home  every  Saturday  night,  but  go  and  come 
on  their  own  time.  ^ 

Mr.  Mclntyre. — I  would  like  to  ask  Mr.  Carpenter  if  the  der- 
rick that  he  speaks  of  is  on  a  car  ? 

Mr.  Carpenter. — It  is  just  nothing  more  than  a  push  car  with  a 
light  derrick  on  it.  They  use  it  out  on  the  road  for  picking  up  a 
cap  or  a  stringer,  and  anything  like  that. 

Mr.  Clark. — We  pay  our  shop  men  twenty-five  cents  an  hour, 
our  bridge  men  twenty-four  cents,  and  common  laborers  fifteen 
cents  per  hour.  I  have  also  been  figuring  the  number  of  camp 
cars  in  service  on  our  road  and  would  say  that  I  have  thirty-two. 
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Every  bridge  gaog  has  three,  and  every  fence  gang,  painters,  and 
stone  men  one  and  two,  in  fact,  almost  everybody  that  works  in 
the  maintenance  of  way  department  of  our  road  has  to  have  a 
camp  car,  and  the  way  we  are  fixed  on  account  of  labor  we  have 
to  have  these  cars  just  about  as  good  as  the  other  people  have  for 
the  men,  or  they  will  not  stay  with  us.  One  stone  foreman  went 
out  one  day  and  hired  thirteen  men  to  go  to  work  the  next  morn> 
ing ;  the  next  morning  two  of  the  thirteen  showed  up.  He  went 
that  day  and  hired  eight  more  ;  they  came  down  the  next  mom> 
ing,  loolced  at  the  camp  car,  and  said  it  would  not  suit  them,  and 
they  all  left.  I  have  had  several  men  getting  S2.40  a  day  leave 
my  employ  this  summer  and  walk  right  over  to  Pittsburg,  and  go 
to  work  at  92.75  or  $3.00.  Labor  is  very  hard  to  get,  both 
skilled  and  unskilled,  with  us.  The  mills  are  all  running  fulU 
and  it  is  almost  an  impossibility  to  get  labor  of  any  kind..  We 
have  got  to  have  the  accommodations  for  the  men  first-class  in 
order  to  keep  them. 

President. — We  would  like  to  hear  from  the  Southern  mem- 
bers. 

Mr.  McGehee. — All  of  our  bridge  forces,  carpenter  forces,  etc., 
are  furnished  with  camp  cars.  The  men  board  themselves ;  the 
foreman  buys  the  provisions  and  hires  the  cook  and  charges  the 
meo'what  it  costs.  We  keep  a  flat  car  with  each  bridge  gang  with 
enough  material  to  build  fifty  feet  of  trestle. 

Mr.  Canty. — I  do  not  understand  how  some  roads  handle  their 
crews  in  boarding  cars  with  cooks  who  are  supposed  to  be  one  of 
the  working  crew.  I  am  taking  it  for  granted  that  crews  number 
at  least  eight  men.  On  our  division  we  have  men  who  do  nothing 
but  cook.  They  handle  the  commissary  for  crews  varying  in  num- 
ber from  eight  to  twelve  men,  and  are  never  idle.  In  view  of  the 
fact  that  our  cooks  work  about  twelve  hours  each  day,  I  fail  to 
see  how  this  work  can  be  done  by  one  of  the  regular  crew  work- 
ing an  hour,  more  or  less,  before  each  meal. 

Mr.  Markley  (A.  S.). — We  have  worked  our  plan  very  suc- 
cessfully on  our  line.  The  men,  of  course,  work  it  to  the  best 
advantage  by  preparing  things  ahead,  boil  beans  at  night,  and  do 
such  work  as  that.^  That  is  the  way  they  work  it,  and  they  get 
along  very  well  that  way,  and  I  think  it  works  a  hardship  on 
them  to  require  them  to  pay  $1.75  per  day  for  a  cook.     It  is 
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expensive,  and  does  not  overcome  wliat  we  expect  to  overcome  in 
our  boarding  cars. 

Mr.  Stannard. — I  would  like  to  inquire  if  there  is  anything  in 
this  subject  in  regard  to  boarding  cars.  I  thought  it  was  tool  cars. 
I  may  be  mistaken. 

President. — The  subject  is,  **  The  Best  and  Most  Convenient 
Outfit  Cars  for  Bridge  Gangs,  and  the  Number  of  Men  Constitut- 
ing a  Bridge  Gang."     I  should  say  tliat  covers  boarding  cars. 

Mr.  Rettinghouse. — I  would  say  that  I  wondered  at  the  sim- 
ilarity of  the  arrangement  between  Mr.  Markley*s  gangs  and  my 
o'wn.  Our  gangs  run  their  boarding  cars  in  exactly  the  same 
manner.  We  have  on  the  division  six  regular  gangs,  one  painter's 
gang,  and  an  extra  gang ;  each  of  them  have  got  cars.  One  of 
the  men  leaves  the  work  at  eleven  o'clock,  who  does  the  cooking, 
and  there  is  no  question  about  its  being  done  well,  and  in  the  even- 
ing he  do  n't  leave  the  work  until  six  o'clock  and  they  have  their 
supper  late,  and  then  after  supper  all  join  in  and  help  clean  up 
the  dishes,  etc. 

Mr.  Pickering. — I  would  just  say  that  I  am  on  the  same  system 
with  Mr.  C:int3%  and  the  railroad  pays  the  cook,  and  the  men 
themselves  simply  pay  for  the  food  which  they  consume,  and  their 
car  is  all  furnished  with  the  exception  of  light  bedding,  such  as 
covers  that  they  need  over  them  in  their  bunks;  otherwise  the  car 
is  all  furnished  by  the  company,  and  we  have  found  it  economical 
in  our  experience.  We  tried  Mr.  Markley's  plan  and  we  found  in 
our  experience  the  best  economy  is  to  provide  for  the  men  so  that 
they  will  not  feel  that  we  are  crowding  them  a  bit.  The  plan  of 
trying  to  have  one  of  the  men  in  a  gang  do  the  cooking  and  the 
other  men  to  make  up  the  time  will  cause  a  man  to  feel  that  you 
are  pinching  him  a  little  bit,  and  he  will  naturally  pinch  you  back 
if  he  can,  and  he  can  every  time.  We  have  found  the  best  econ- 
omy is  thus  to  provide  for  the  cook,  whom  we  pay  $^1.75  a  day. 
Think  the  plan  works  very  nicely. 

Mr.  Austin. — I  would  state  on  my  division,  as  Mr.  Pickering 
says,  the  company  provide  the  cars,  and  furnish  them  throughout 
with  everything  except  bed  clothes  and  food.  The  company  also 
furnish  the  cook  and  pay  him  SI. 75  per  day.  He  does  all  the 
buying  and  cooking,  and  keeps  account  of  all  expenses,  takes  care 
of  everything  in  the  car,  and  does  not  have  anything  else  to  do. 
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He  gets  ap  and  gets  breakfast,  calls  the  men  a  half  liour  or  so 
before  breakfast  is  ready,  and  they  eat  their  breakfast  and  are  ready 
to  go  to  w'ork  at  seven  o'clock  in  the  morning.  When  it  comes 
twelve  o'clock  the  men  all  go  to  the  car  to  dinner.  When  they 
get  through  dinner  they  all  clear  out  and  the  co»k  takes  care  of 
the  rest  of  it,  and  they  have  nothing  more  to  do  until  they  quit 
work  at  night  at  six  o'clock.  After  supper  is  over  they  generally 
go  into  the  storage  car  and  enjoy  themselves  as  they  think  best, 
and  have  nothing  to  do  with  the  car  until  breakfast  is  ready  the 
next  morning.  We  have  twelve  berths,  can  seat  twelve  at  the 
table.  The  berths,  dining-room,  and  cook-room  are  in  one  car. 
The  car  is  heated  by  hot  water.  The  storage  car  carries  all  the 
stores,  and  the  men  keep  their  tools  in  it.  At  the  end  of  every 
week  the  cook  gives  the  amount  expended  and  each  one  pays  pro 
rata,  from  $1.70  to  S2.00  per  week. 

Mr.  Bell. — ^I  am  a  little  surprised  at  the  different  methods  tliat 
some  of  the  great  railroad  systems  have.  I  am  on  a  very  small 
road,  well  to  the  south  of  herer — in  fact,  the  only  one  in  the  Union 
that  goes  farther  than  us  goes  about  thirty  miles  farther  south 
than  we  do, — but  we  find  it  absolutely  necessary  to  have  a  cook  and 
to  have  a  good  one,  and  pay  him  about  as  well  as  any  of  the  other 
men  in  the  gang.  I  do  n't  see  how  the  other  roads  can  get  along 
by  using  a  man  for  a  double  purpose,  that  is,  laborer  in  a  gang  and 
cook,  as  our  cooks  have  work  most  all  of  the  time,  and  we  believe 
to  benefit  the  cooipany  the  greatest  way  possible  is  to  get  the  best 
man  we  can,  and  keep  him  in  the  car  continually,  to  keep  the  cars 
clean,  cook  for  the  men  and  to  protect  their  things  left  in  the  car, 
as  well  as  the  company's,  at  all  times.  If  not,  we  would  not  have 
anything  in  the  cars,  as  our  country  is  not  very  thickly  populated 
and  is  infested  witli  tramps.  I  think  from  what  I  have  under- 
stood from  the  talks  made  by  the  other  gentlemen  prt  sent,  that  we 
are  about  as  well  fixed  as  any  of  the  balance,  in  fact,  as  well  as 
any. 

Mr.  Stannard. — Do  your  men  ever  carry  their  meals  out  with 
them? 

Mr.  Bell. — If  it  is  too  far  for  the  cook  to  carry  it,  they  carry  it 
out  with  them,  but  do  not  do  so  if  they  can  avoid  it. 

C.  W.  Vandergprift  (written  discussion). — I  have  no  regular 
organized  bridge  force  in  my  division,  but  all  go  prepared  to  make 
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such  repairs  as  may  be  needed  on  bridges  and  to  rebuild  trestles. 
We  put  in  all  of  our  interlocking  switches,  and  at  present  we  have 
a  good  deal  on  hand.     My  forces  all  have  shanty  cars,  which  con 
sist  of  three  box  cars,  one  fitted  up  to  sleep  in,  one  to  cook  and 
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eat  in,  and  one  for  tools,  etc.  Some  of  the  bunks  are  fitted  up 
with  one-inch  pipe,  which  I  think  make  a  neat  bunk  and  leave  no 
place  for  bedbugs  to  hide.  We  make  these  three  bunks  high, 
single,  and  as  Mr.  Staten  said,  the  railroad  company  allow  us  $20 
per  month  for  cook  in  eacli  force  of  hands,  of  which  I  have  seven, 
including  one  painter's  force.  I  work  from  six  to  twelve  men  in 
each  force.  When  we  have  heavy  work  to  do  we  double  the  forces, 
or  in  case  of  a  washout  or  break  in  any  way  we  double  them  up. 


DISCUSSION  OF  COMMITTEE   REPOKTS 

FOR   1899-1900. 

CONTINUED    FROM    THE    TENTH    ANNUAL    CONVEN- 
TION. 


Is     CONCBETE     A     SuiTABIiE     AND     ECONOMICAL     MaTBRIAIj     FOB 

Bbidoe    Piebs,     Abutments,    and    Bailway     CuiiVBBts 

AND    AbCHES  ? 

Mr.  W.  A.  Rogers,  chairman  of  the  committee,  presents  the 
following  letter  from  Mr.  J.  S.  Berry,  chief  engineer,  Union 
Pacific  R.  R.,  received  too  la^te  for  publication  in  last  year's 
proceedings.  For  meaning  of  reference  numbers  see  Tenth 
Proceedings,  Conyention  at  St.  Louis,  page  154. 

J.  S.  Berry,  chief  engineer.  Union  Pacific  R.  R.  : — We  have 
only  been  using  concrete  in  large  quantities  during  the  year 
1900.     I  will  answer  your  questions  in  detail,  as  follows: 

1.  In  all  concrete  work  only  use  Portland  cement.  Have 
found  the  American  Portland  as  good  as  foreign  Portland  in  all 
bridge  piers,  abutments,  concrete  culverts,  end  walls  for  pipe 
culverts  and  retaining  walls,  and  in  all  building  foundations. 

2.  Use  natural  cement  only  in  small  buildings  of  various 
kinds,  and  then  only  during  the  summer  months  so  that  it  has 
ample  time  to  set  before  cold  weather. 

3.  Use  one  cement,  two  sand,  and  four  stone. 

4.  Use  American  Portland  cement  on  all  bridge  structures 
where  it  is  possible  and  economical  to  use  it,  culverts,  etc. 

5.  One  part  cement,  3  parts  sand,  5  parts  broken  stone,  to 
pass  through  a  2-inch  mesh. 

6.  Have  no  cement  specifications. 

'7.     Like  clean,  sharp  sand,  free  from  roots  or  clay. 

8.  In  nearly  all  cases  the  quantity  of  concrete  used  is  small, 
difficult  to  place  a  mixing  machine,  so  that  we  have  so  far  relied 
upon  hand  mixing.  Measure  the  sand  and  cement  and  mix  it 
dry,  add  water  and  mix  it  thoroughly,  then  add  the  stone,  work 
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it  over  with  shovels,  and  if  it  has  to  be  throwu  np  or  down  it 
gets  thoroughly  mixed,  probably  better  than  by  machine  mix- 
ing if  the  quantity  were  great. 

9.  I  prefer  a  dry  concrete  and  do  not  care  to  bring  the  water 
to  the  surface  as  it  has  a  tendency  to  wash  the  cement  with  it. 
Leave  the  top  surface  in  each  case  rather  rough  so  that  the  next 
course  will  bond  well  in  with  it. 

10.  In  bridge  abutments  have  had  no  trouble  on  account  of 
cracks  because  of  mixing  and  bonding  it  as  noted  in  an- 
swer 9. 

11.  Make  no  special  provisions  for  expansion  and  contraction, 
but  in  testing  cements  in  the  laboratory  in  addition  to  tensile 
strength  we  pay  attention  to  the  expansion  of  the  cement  and 
amount  of  water  it  takes. 

12.  If,  on  taking  off  the  forms,  the  concrete  face  is  rough  we 
put  a  thin  plaster  of  rich  cement  over  it,  and  so  far  it  has 
bonded  in  thoroughly  and  have  had  no  trouble  with  it,  but  if 
the  surface  is  very  smooth  take  a  pick  and  corrugate  it  so  that 
it  will  bond  well. 

13.  In  all  our  work  we  use  a  plank  form  with  the  boards  on 
the  inside  so  as  to  get  as  smooth  a  surface  as  possible. 

14.  On  one  line  of  new  construction  work  where  it  was  im- 
possible to  get  dimension  stone,  the  work  was  of  great  magni- 
tude and  we  had  to  work  all  one  winter,  at  an  elevation  of  7,500 
feet  above  sea  level,  where  the  winters  are  long,  cold,  and 
stormy.  I  bought  two  gasoline  engines  mounted  on  a  mountain 
wagon,  two  Gates  crushers  mounted  on  a  mountain  wagon,  and 
moved  them  from  place  to  place  where  we  could  get  small 
pieces  of  stone  of  sufficient  hardness  to  crush,  and  built  arches 
and  abutments  all  winter.  Arches  from  -i-foot  span  to  20  feet. 
Had  considerable  doubts  as  to  what  the  result  might  be,  but 
during  the  extreme  cold  weather  housed  them  in,  and  in  some 
cases  kept  a  stove  going.  This  summer  they  are  all  in  first-class 
shape  except  a  few  small  cracks. 

15.  Cement  plastered  on  a  surface  and  subject  to  the  action 
of  the  frost  will  invariably  scald  and  scale  oflf  in  cold  weather, 
but  where  it  is  in  a  mass  and  care  is  taken  to  heat  the  sand  and 
water,  and  if  necessary  to  house  it  in  as  I  noted  above,  you  can 
do  good  concrete  work  iii  the  winter. 

16.  Where  we  buy  broken  stone  for  50  cents  a  ton,  no  charges 
for  transportation  of  any  kind  of  material,  where  it  is  used  on 
maintenance  of  way,  with  Portland  cement,  labor  Sl-50  to  $1.75 
per  day,  sand  10  to  15  cents  per  yard,  and  in  small  jobs  of  from 
80  to  210  yards  it  has  cost  about  as  follows  :  In  the  small  jobs 
of  from  80  to  100  yards,  about  $4.00  a  yard,  100  to  150  yards  in 
a  job,  about  $4.00  per  yard.     We  have  had  some  cases  run  up 


as  bigh  as  $6.50.  lu  large  jobs,  say  225  to  250  yards,  we  bave 
done  it  as  low  as  $3.50  a  cubic  yard.  Wbere,  sucb  as  I  speak 
of  on  new  construction,  on  wbicb  labor  was  $2.00  a  day  ;  sand — 
plus  transportation  by  train,  75  cents  a  ton  ;  Portland  cement — 
plus  freight  and  teaming  it  over  4  to  6  miles  from  the  railroad, 
with  all  the  disadvantages  of  doing  it  in  the  winter,  our  work 
averaged  $9,50  a  cubic  yard. 

18.  There  is  very  little  difference  between  masonry  and  con- 
crete work  where  the  stone  is  handy,  but  if  you  take  into  con- 
sideration the  long  haul  and  ability  to  get  a  good  concrete  stone 
where  it  w'ould  be  impossibleHo  get  even  good  rubble,  the  con- 
crete work  is  cheaper.  ^    * 

19.  Nothing  to  say. 

20.  Would  not  hesitate  to  use  concrete  in  any  railway  bridge 
or  building  work.  Would  use  it  in  preference  to  many  kinds 
of  stone,  but  if  the  building  stone  was  good  and  the  work  could 
be  done  cheaper  than  concrete  would  use  it. 
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LIST   OF   ANNUAL   CONVENTIONS. 


First  Convention, 
Second  Convention, 
Tbird  Convention, 
Foip'th  Convention, 
Fifth  Convention, 
Sixth  Convention, 
Seventh  Couvention, 
Eighth  Convention, 
Ninth  Convention, 
Tenth  Convention, 
EleventhConvention, 


St.  Louis,  Mo., 
Cincinnati,  Ohio, 
Philadelphia,  Pa., 
Kansas  City,  Mo., 
New  Orleans,  La., 
Chicago,  111., 
Denver,  Col., 
Richmond,  Va., 
Detroit,  Mich., 
St.  Louis,  Mo., 
Atlanta,  Ga., 


September  25,  1891. 
October  18,  19,  1892. 
October  17  to  19,  1893. 
October  16  to  18,  1894. 
October  15,  16,  1895. 
October  20  to  22,  1896. 
October  19  to  21,  1897. 
October  18,  19,  1898. 
October  17,  18,  1899. 
October  16  to  18,  1900. 
October  15  to  17,  1901. 


MEMBERSHIP. 


Year  1891-2.       . 

Number  of  active  members, 

GO. 

Year  1892-3.       . 

.     Number  of  active  members. 

112. 

Year  1893-4.       . 

.     Number  of  active  members. 

128. 

Year  1894-5.       . 

,     Number  of  active  members. 

115. 

Year  1895-6.       . 

.     Number  of  active  meml^ers. 

122. 

Year  1896-7.       . 

.     Number  of  active  members. 

140. 

Year  1897-8.      . 

.     Number  of  active  membera, 

127. 

Year  1898-9.       . 

Number  of  active  members, 

148. 

Year  1899-1900. 

Number  of  active  members, 

148. 

Year  1900-01.     . 

Number  of  active  members, 

143. 

Year  1901-02.     . 

.     Number  of  active  uiembers, 

171, 
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LIST  OF  OFFICERS  OF  THE  ASSOCIATION  OP  RAILWAY  SUPERINTENDENTS  OF  BRIDGES 
AND  BUILDINGS  FROM  ITS  ORGANIZATION  TO  THE  YEAR  1901>1902. 


Year. 


••■■■■« 


Presldeiit 

First  Vice-President 

Second  Vice-President.. 
Third  Vice-President — 
Foartlt  Vice-President.. . 
occrdAc^'  •■•■«••••«■■■•••« 
Treasurer 


Kzecotive  Members.. . . 


1891-2. 

O.  J.  Travis 

H.  SAm  tiaii ••••..•  • 

J.  15.  Mitchell 

James  Stannard.. 

O.W.  Hinman 

0.  W.Qooch 

George  M.  Reid . . 

W.  R.  Damon 

G.  W.  Marlcley... 
W.  A.  McGonagle 
G.  W.  McGehee.. 
G.  W.  Turner..  .. 
J.  E.Wallace 


1892-8. 


«  «  •  •  • 


H.  M.  Hall. 

J.E.Wallace 

G.W.  Hinman.... 

I 

N.  W.Thompson. 

C.  E.  Fuller 

S.  F.  Patterson ... 
(George  M.  Reid . . 
G.  W.Andrews... 
Joseph  M.  Staten. 
J.  M.  Caldwell — 
Qulntind  McNab.. 
Floyd  Ingram  — 
Aaron  S.  Markle^' 


1898-4.  1894-6. 

J.  E.  Wallace Geo.  W.  Andrews. 

Geo.  W.  Andrews..  W.  A.  McGonagle. 

I 
W.  A.  McGonagle/.  L.  K.  SpafTord. 

I 
L.  K.  Spafford James  Stannard. 

E.  D.  Hines Walter  G.  Berg. 

S.  F.  Patterson S.  F.  Patterson. 

George  M.  Reid 'George  M.  Reid. 

Quintine  McNab  ...  James  Stannard. 

Aaron  S.  Maricley..  James  H.  Travis. 

Floyd  Ingram Joseph  H.  Cummin. 

I 
James  Stannard R.  M.  Peck. 

James  H.  Travis  . . .  J.  L.  White. 

Joseph  H.  Cummin  A.  Shane. 


Year. 


18U5-6. 


1896-1 • 


! 897-8. 


iTesident W,A.  McGonagle.. 

First  Vice-President. .  •  L.  K.  Spafford 

Second  Vice-President  James  Stannard.. . . 
Third  Vice-President.  -V alter  G.  Berj . . . . 
Fourth  Vice-President.  Joseph  H.  Cummin 


£  cretary . 
Treasurer. . 


Executive  Members.    • 


•  •  S.  F.  Patterson 

••George  M.  Reid... 
r  R.  M.  Peck 

J.  L.  White 

A.  Shane 

Aaron  S.  Markley . . 

W.  M.  Noon 

.  'Joseph  M.  Staten.. . 


James  Stannard Walter  G.  Berg 

Walter  G.  Berg  ....  Joseph  H.  Cummin 

Joseph  H.  Cummin  Aaron  S.  Markley. 

i 
Aaron  S.  Markley..  O.  W.  Hinman 

R.  M.Peck ,C.  C.  Mallard 


S.  F.  Patterson .8.  F.  Patterson  — 


N.  W.  Thompson. . . 
W.  O.  Eggleston. . . 

W  M.  Noon 

Joseph  M.  Staten  . . 
; George  J.  Bishop.. . 
V/.  < .  Austin. ........ 

M.  Riney 


N.  W.  Thompson.. 
George  J.  Bishop.. 

C.  P.  Austin 

M.  Riney 

Wm.  S.  Danes 

J.  H.  Markley- 

W.  O.  Eggleston  . . 


1838-9. 

Joseph  H.  Cummin. 
Aaron  S.  Markle}-. 
C.  C.  Mallard. 
Walter  A.  Rogers. 
Jcseph  M.  Staten. 
S.  F.  Patterson. 
N.  W.  Thompson. 
Wm.  S.  Danes. 
J.H.  Markley. 
W.  O.  Eggleston. 
R.  L.  Heflin. 
Frank  W.  Tanner. 
A.  Zimmerman. 


Ybab. 


1899-1900. 


1900-1901. 


1901-1902. 


President 

First  Vice-President — 
Second  Vice-President.. 
Third  Vice-President... 
Fourth  Vice-President.. 
SecPBCary  ........•••••••• 

Treasurer. 


Aaron  S.  Markley 
Walter  A.  Rogers 
Joseph  M.  StAten 
Wm.  S.Danes.... 


W.  A.  Rogers W.  S.  Danes. . . . 

W.  S.  Danes B.  F.  Pickering. 

I 

B.  F.  Pickering A.  Shane 

A.  Shane A.  Zimmerman. 


B.  F.  Pickering...; A.  Zimmerman C.  C.  Mallard 


I 


Executive  Metnbers.. .  < 


S.  F.  Patterson... 
N.  W.  Thompson. 

T.  M.  Strain 

B.  L.  Heflin 

P.  W.  Tanner 

A.  Zimmerman... 
H.  D.  CleaveiABd 
A.  Montsbeimer. . 


S.  F.  Patterson S.  F.  Patterson. . . . 

N.  W.  Thompson..  N.  W.  Thompson. 

I 
T.  M.  Strain A.  Montzheimer. . . 


H.  D.  Cleaveland...W.  E.  Smith 

F.  W.  Tanner 'A.  W.  Merrick.... 

I 

A.  Montzheimer. . . . |c.  P.  Austin 

W.E.  Smith CA.  Licbty 

I 

A.  W.  Merrick .W.  O.  Eggleston. 


194 


SUBJECTS  FOR  REPORT  AND  DISCUSSION,  AND  COM- 
MITTEES ^  sp:lected    at    each   ^l^onvention 

SINCE    organization    OF    THE    ASSOCIATION 

IN    181)1. 


FIKST  ('ONVKNTION,  KT.  LOUIS,  MO.,  SKPTKMBKK  25,  1891. 

Subjects.  Commit  U*e8. 

1. 

(   Aaron  S.  Markley, 

{Surface  Cattle-ananla ^     J   J.  B.  Mitchell, 

(   W.  R.  Damon. 
•> 

(  H.  M.  Hall, 

Frame  ami  PIlt'TroKtleM(,ompl«^o,  includlnK  Urrailor     {  W.  A.  McUonagle, 

(  G.  W.  MoGehee. 
3. 

Framlnj?  and  Protection  of  Howe  Tru.x.s  and  Other     (   ?;  w^2fl1.fci2;- 
Wooden  Hri<lKos  a^aln-st  Fire  antl  Decay  |  j  * jjj    Markley. ' 

4. 

Iron  and  Vitrified  Pipe  for  Waterways  under  Rail-     (  '{*??^^S^J!«°*''*^' 
road  Embankments \  j.' g.' WaX-e. 

.5. 

Water-Tanks  Complete,  including  Painting.  Pump.s,     (   §•  y'^J?^*** 
Pump  and  Coal  Houses,  Wells  and  Reservoirs j   g'  Jj'p^ab 

6. 

!B.  F.  Bond, 
G.  W.  Hinman, 
James  Demars. 

I  m 

!J.  A.  Nieholaon, 
Adam  McNab, 
C.  B.  Keller. 
8. 

(   Geo.  M.  Reld, 

Paints  f»>r  Iron  Htnictures J   A.  J.  Kelley, 

(   H.  A.  Hanson. 

SECOND  CONVENTION,  CINCINNATI,  O.,  OCTOBER  IH  AND  19,  1892. 

1. 

f  (»eo.  W.  Andrews, 
Discipline,  ami  Benefits  Derived,  and  Who  are  the     j    W.  R.  Damon, 

Beneflciaries )   T.  M.  Strain, 

L  G.  W.  Turner. 
2. 


r  G.  W.  Markley, 
I    H.  F. 


Turn-table,  Best,  with  a  View  of  Economv,  ami  Dura-     j  H.  F.  Martin, 

billty,  and  Strength |  Jamea  H.  Travla. 

L  Charles  Walker. 
3. 

r  C.  E.  Fuller, 

Water  Columns,  Best,  Cheapest,  Simplest,  and  Most     {  A.  S.  Marklev, 

Durable ;  H.  N.  Spauldingr, 

1,  E.  L.  Carv. 
4. 

f  J.  E.  Wallace. 
Coallnjr   Sfaiion**,    includingr  Storage  Bins  ami   for     j  C.  W.  Oooch, 

Coaling  Engines , !  O.  W.  Hinman. 

i  J.  H.  Cummin. 
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6. 


Crawling  of  Bails*  and  Its  Effects  on  Straotores. 


6. 

Goird-Rails  on  Bridges.  Advantages  and  Dlsadvan* 
uiges,  and  Best  to  be  Adopted 


7. 

Pla  tforms,  Helgbt  and  Distance  from  Ba  I  and  Mode 
Of  Construction 

8. 

Bes^.  Bridge.  Wood,  Combination,  or  Iron,  from  180 
feet  and  upwards,  and  the  Best  Method  of  Recon- 
straction 

9. 

Best  Method  of  Elevating  Track  upon  Bridges  and 
Trestles 


Geo.  M.  Beld, 
L.  K.  Spafford, 
J.  B.  MltcheU, 
L.  8.  Isdell. 

O.  J.  Travis, 
Q.  McNab, 
J.  F.  Mock, 
J.  M.  Staten. 

James  Stannard. 
M.  Walsh, 
N.  M.  Markley, 
Bobert  Ogle. 

A. Shane, 
Walter  Bansom, 
N.  Potter, 
C.  Q.  Worden. 

H.  E.  Oettys, 
8.  F.  Patterson, 
O.  W.  Hinman, 
P.  N.  Watson. 


THIBD  CONVENTION,  PHILADELPHIA,  PA.,  OCT.  17,  18,  AND  19,  1898. 


1. 
Depressed  Cinder  Pits  and  Other  Kinds  . 

2. 


'  W.  Q.  Berg, 
Abel  8.  Markley, 
O.  W.  Andrews, 
C.  E.  Fuller. 


{Q.  M.  Beid, 
Geo;j*Bilhip, 
J.  8.  Berry. 
8. 

r  G.  W.  Marklej, 

Pampa»d  Boiler. i  ?;^i,TSeli; 

t  J.  B.  Harvej. 

f  ~W.  A.  McGonagle. 
Maintenance  of  Pile  and  Frame  Trestle I  Oeo'c^^utt&g 

5. 


John  CopelanC 


The  Best  Scale  Foundation. 


O.  J.  Travis, 
Joseph  Doll, 
C.  D.  Bradley, 
L  T.  M.  Strain. 


POUBTH  CONVENTION,  KANSAS  CITY,  MO.,  OCT.  16,  IT,  AND  18,  1831. 


1. 

Mechanical  Action  and  Besultant  Effects  of  Motive 
Power  at  High  Speed  on  Bridges 

2. 

Methods  and  Special  Appliances  for  Building  Tem- 


lethods  ana  Bpeciai  Appliances  lor  Building 
porary  Trestles  over  washouts  and  Burnouts 


8. 

Strength  of  Various  Kinds  of  Timber  Used  in  Tres- 
tles and  Bridges,  Especially  with  Beference  to 
Southern  Yellow  Pine,  White  Pine,  Fir,  and  Oak. . . 


'  G.  W.  Andrews, 
W.  G.  Berg, 
J.  E.  Greiner, 
E.  H.  B.  Green. 

'  B.  M.  Peck, 
J   G.J.  Bishop, 
{   A.  B.  Manning, 
.  C.  D.  Bradley. 


t 


W.  G.  Berg, 
J.  H.  Cummin, 
John  Foreman, 
H.  L.  Fry. 
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4. 

Best  Method  of  Brecting  Plate-Girder  Bridges. 

6. 

Best  and   Most  Economical   Railway   Track   Pile- 
DrlTer 

6. 

Sand  Dryers,  Elevators,  and  Methods  of  Supplying 
Sand  to  Engrlnes,  including  Buildings 


Span  Limits  for  Different  Classes  of  Iron  Bridges, 
and  Comparative  Merits  of  Plate-Girders  and  Lat- 


np! 
idg 


tice-Bridges  for  Spans  from  60  to  110  feet. 

8. 

Best  Method  of  Spanning  Openings  too  Large  for 
Box  Culverts,  and  in  Embankments  too  Low  for 


Arch  Culverts. 


9. 

% 

Kest  End  Construction 'for  Trestle  Adjoining  Em- 
bankments   


10. 


Interlocking  Signals. 


11. 


H.  M.  Hall, 
J.  M.  Staten, 
G.  W.  HinmaxL, 
J.  N.  Pullen. 

J.  L.  White, 

A.  G.  Davis, 

J.  F.  Mock, 

James  T.  Carpenter. 

Aaron  8.  Markley, 
H.  A.  Hanson, 
A.J.  Kelley, 
J.  O.  Thorn. 

W.  A.  McGonagle, 
R.  M.  Peck, 
W.  M.  Noon, 
H.  E.  Gettys. 

James  Stannard, 
L.  K.  Spafford, 
O.  H.  Andrews, 

F.  W.  Tanner. 

G.  M.  Reid, 

,    J.  L.  Soisson, 
1   N.M.  Markley, 
R.  J.  Howell. 

J.  H.  Travis, 
W.  S.  Danes, 
R.  L.  Heflin, 
J.  A.  Spangler. 


Pumps  and  Boilers. 


i 


John  H.  Markley, 
O.  J.  Travis, 
A.  Shane, 
G.  W.  Markley. 


FIFTH  CONVENTION,  NEW  ORLEANS,  LA.,  OCTOBER  15  AND  16,  ISiNSw 

1. 


Row  to  Determine  Size  and  Capacity  of  Openings 
for  Waterways 

2. 

Different  Methods  of  Numbering  Bridges.    Should 
All  Waterways  be  Numbered  ? 

8. 

Drawbridge  Ends,  Methods  of  Locking;  and  under 
this  head  include  Locking  uf  Turn-tables 

4. 


Protection  of  Trestles  from  Fire,  including  Methods 
of  Construction 


5. 

Local  Stations  for  Small  Towns  and  Villages,  giving 
Plans  of  Buildings  and  Platforms 

6. 

Tanks,  Size,  Style,  and  Details  of  Construction,  in- 
cluding Frost-proof  protection  to  Tank  and  Pipes.. 


Aaron  S.  Markley, 
J.  S.  Berry, 
C.  C.  Mallard, 
J.  L.  White. 

A.  Shane, 
W.  O.  Egglestop, 
J.  L.  SlOSSOD, 
O.  J .  Travis. 

H.  M.  Hall. 
James  Stannard,  . 
H.  Middaugh. 
C.  C.  Mallard. 

R.  M.  Peck, 
T.  H.  Kelleher 
A.  McNab, 
W.  M.  Noon. 
G.  W.  Hinman, 
William  Berry. 

J.  H.  Cummin, 
N.  M.  Markley, 
J.  H.  Markley, 
C.  G.  Worden. 

W.  O.  Eggleston, 
W.  M.  Noon, 
A.  McNab. 
N.  W.  Thompson. 
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7. 


J.  M.  Staten, 
R.  L.  Heflln, 


8b«>arinsf  of   Biveto  In  PUte-Glrdera    and    Caoae 

Thereof 1  J.  H.  Travis 

.  G.  M.  Reid 
8. 

r  G.  J.  Bishop, 
B^st  and   Uniform  System  of  Report   Blanks  for    J   W.  O.  EKjorleston. 

Bridge  and  Building  Department I   Onward  Bates, 

i.  M.  Riney. 
9. 

Protection  of  Railroad   Stmotares   and   Bnildlngs     (  SjKSDafford 
from  Fire |   B.T.B^Iver/ 

10.    Brought  forward  from  1894. 

{G.  W.  Andrews, 
W.  G.  Berg, 
J.  E.  Orelner, 
E.  H.  R.  Green. 


11.    Brought  forward  from  1884. 


Best  and   Most  Economical   Railway   Track   PUe- 
Drlrer ^ 


f  J.  L.  White, 
A.  C.  Davis, 
J.  F.  Mock, 


J.  T.  Carpenter, 
.  G.  W.  Hmman. 


12.    Brought  forward  from  1894. 


'  W.  A.  McGonagle 
R.  M.  Peck, 


pan  Limits  lor  Diirerent  Classes  or  iron  Bridges,        ^  vr.   ^rXT' 
and  Comparatiye  Merits  of  Plate-Girders  and  Lat-    ^   „  w '/xLw^?I 
tice  Bridges  for  Spans  from  60  to  110  feet S*  fiUfuX'' 


G.  J.  Bishop, 
.  Onward  Bates. 


IS.    Brought  forward  from  189!. 
Interlocking  Signals ^ 


'  J.  H.  Travis, 
W.  S.  Danes, 
R.  L.  Heflin. 

.  J.  A.  Spangler. 


SIXTH  CONVENTION.  CHIOAGK),  ILL.,  OCTOBER  20,  21,  AND  22,  1896. 

1. 

r  J.  H.  Cummin. 
Methods  of  Heating  Buildings  where  Three  or  More    J   George  W.  Hinmau, 

Stoves  are  Now  used ]   George  W.  Markiey, 

.  Wm.  Berry. 
2. 

(  R.  M.  Peck, 
Tlie  Most  Suitable  Material  for  Roofs  of  Buildings  of    J   G.  W.  Tarner, 
AllKlnds 1   W.  M.  Nood, 


8. 

Roundhouse   Construction,  including  Smoke-jacks 
and  Ventilators 


J  G.  W. 
1  W.  M. 
t  N.  W.  Thompson. 

f  Geo.  W.  Andrews, 
J   O.  J.  Travis, 
]   W.  O.  Eggleston, 
t  James  T.  Carpenter. 
4. 

C  James  H.  Travis, 

Care  of  Iron  Bridges  after  Erection \   H.M.Hafr' 

(.  Walter  Rogers. 
6. 

f  Walter  G.  Berjf, 
How  to  Determine  Bixe  and  Capacity  of  Openings     i   Aaron  S.  Markley* 

forWaterwaye «   Onward  Bates, 

I  A.J.  Kelley. 
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6. 

Protection  of  Railroad  Building  and  Other  Stnc- 
tnresfrom  Fire 


7. 


Dealgns  for  Ice-Hoases. 


8. 

Best  End  Constraction  for  Trestles  adjoining  Em< 
bankments 

9. 


Bridge  Warnings  for  Low  Overhead  Strnctores. 


10. 

Stock-yards  and  Stock-sheds,  inoladlng  all  Details 
of  Construction 

11. 


I 


W.  A.  McOonagle, 
M.  M.  Ganrey, 
I  J.  D.  Hilderbrand^ 
I  John  Foreman. 


{ 
{ 
{ 
{ 


Floor  System  on  Bridges,  inoladlng  Skew  Bridges.. .    ^ 


W.  B.  Yereance, 
C.  M.  Large, 
J.  H.  Markley, 
Geo.  W.  Byan. 

C.  C.  Mallard, 
W.  8.  Danes, 
R.  L.  Heflin, 
A.  C.  Olney. 

W.  E.  Harwlg, 
M.  A.  Martin, 

E.  H.  R.  Green, 
Joseph  Doll. 

Geo.  J.  Bishop, 
W.  R.  Cannon, 

JK  H«  AnilrewB, 
ame»  Brady. 

W.  G.  Gnppy, 
C.  P.  Ausun, 
C.  W.  Gooch, 

F.  W.  Tanner. 


SEVENTH  CONVENTION,  DENVER.  COL.,  OCTOBER  19.  M,  AND  21,  1887 

1. 


Pile-rings  and  Method  of  Protecting  Pileheads  in 
Driving 


2. 


G.  W.  Hinman, 
Wm.  S.  Danes, 
F.  Eilers, 
E.  F.  Reynolds, 
Wm.  Carmichael, 
>C.  M.  Large. 

Walter  A.  Rogers* 
Frank  W.  Tanner, 


Cost  and  Manner  of  Putting  In  Pipe  Culverts i  j^^  King*'^*'**^* 


3. 


Best  Floors  for  Shops  and  Roundhouses 


4. 


Roundhouse  Smoke- jacks  and  Ventilation 


5. 


Cattleguards  and  Wlngfences. 


Prevention  of  Fire  in  Railroad  Buildings 


B.  F.  Bond, 
O.  H.  Andrews. 

A.  W.  Merrick, 

C.  S.  Thompson, 
Wm.  O.  Eggleston, 
M.  F.  Cahnf, 

J.  B.  PuUen, 
James  Gilbert. 

George  W.  Andrews, 
Wm.  O.  Eggleston. 
Aaron  S.  Markley, 
R.  J.  Howell, 
J.  T.  Carpenter, 
A.  McNab. 

C.  C.  Mallard, 
C.  S.  Thompson, 
A.  Zimmerman, 
L.  H.  Wheaton, 
O.  W.  Osborne, 
R.  L.  Heflin. 

John  D.  Isaacs, 

Wm.  A.  McGonagle. 

M.  Riney, 

H.  L.  Fry, 

J.  P.  Qnow, 

Wm.  B.  Yearance. 
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7. 


Storage  of  Fuel,  Oil,  and  Other  Station  Supplies  at 
Waj-stations 


8. 


Railroad  Hierhway  Croasing  Gates. 


9. 


What  Repairs,  and  How  Can  they  be  Safely  Made,  to 
Metal  and  Wooden  Spans  Without  the  Use  of  False- 
work   


10. 


Care  of  Iron  Bridges  After  Erection,  including  Best 
Method  of  Protecting  Them  From  Injury  by  Salt 
Water  Drippings  from  Refrigerator  cars 


11. 


Turntable  Construction. 


Arthur  Montzheimer. 

A.  Shane, 
G.E.  HanKs, 
J.  E.  Johnson, 
W.  Z.  Taylor, 
E.  M.  Gilchrtst. 

Joseph  H.  Cummin. 
J.  B.  Sheldon, 
Wm.  E.  Harwig,  • 
G.  W.  Smith, 
J.  E.  Featherston, 
W.  M.  Noon. 

'  F.  S.  fidinger, 

B.  W.  Guppy, 
J.E.Grefner, 
John  D.  Isaacs, 
Walter  A.  Rogers, 
H,  W.  Fletcher. 


J.  E.  Greiner, 
B.W.  Guppy, 
James  Mointyre, 
T.  M.  Strain, 
A.  J.  Kelley, 
L.  F.  Goodale. 

Onward  Bates, 
J.  B.  Sheldon, 

D.  K.  Colbum, 
John  Foreman, 

E.  Fisher. 
Henry  Goldmark. 


EIGHTH  CONVENTION,  RICHMOND,  VA.,  OCTOBER  18  AND  19,  1888. 

1. 


What  is  the  Most  Economical  Method  of  Paintin, 
Railway  Bridges  and  Buildings,  and  Beat  Materia 
touae  


2. 


.! 


Life  of  Different  Kinds  of  Timber  in  Bridges  of 
Various  Kinds,  and  Adyisability  of  Protecting 
Same  from  the  Weather.. 

8. 

The  Best  Method  of  Constructing  and  Maintaining 
Highway  and  Farm  Crossings 


4. 

Best  Practical  Sanitary  Arrangement  for  Local  Sta- 
tions where  there  are  no  Water  or  Sewer  Systems. 


5. 

Best  and  Most  Economical  Plant  for  Pumping  Water 
for  Water  Stations.  .^ 


6. 

Necessary  and  Kind  of  Tools  for  the  Proper  Equip- 
ment of  a  Gang  of  Bridge  Men 


< 


'  A.  Mont2heimer\ 
B.  F.  Pickering, 
H.  D.  Cleaveland, 
W.  A.  McGonagle. 


B.  W.  Guppy. 


J.  H.  Markley, 
W.  O.  Eggleston, 
T.  M.  Strain. 
O.  J.  Travis. 


'  W.  A.  Rogers, 
J.  B.  Sheldon, 
'    C.  H.  Miller, 
,  J.  McTntyre. 


'  A.  Shane. 
A.  8.  Markley, 
R.  L.  Hf-flin. 

,  W.  E.  Smith. 


'  G.  J.  Bishop, 
i  G.  W.  Hinman, 
I  M.  Riney, 
^  A.  Zimmerman. 
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7. 


Best  Snow  Pence— Stationary  and  Portable 


{ 


A.  W.  Merick, 
A.  E.  Klllam, 
J.  D.  Isaao0. 
A.  H.  King. 


8.    Broaght  forward  from  1897. 


"What  Repairs  and  How  Can  They  Be  Safely  Made  to 
Metal  and  Wood  Spans  Without  the  Use  of  False    •< 
Work 


'  P.  S.  Bdinger, 
J.  E.  Greiner, 
J.  D.  Isaacs, 
W.  A.  Rogers, 
H.  W.  Fletcher. 


9.    Brought  forward  from  1887. 


Prevention  of  Fire  in  Railroad  Buildings. 


'  G.  W.  Andrews, 
A.  D.  Sohindler, 
W.  E.  Smith, 

^  S.  B.  Rice. 


NINTH  CONVENTION,  DETROIT,  MICH.,  OCTOBER  17  AND  18,  1899. 

1.    Brought  forward  from  1898. 


Necessary  and  Kind  of  Tools  for  the  Equipment  of  a 
Gang  of  Bridge  Men 


< 


W.  S.  Danes, 
J.  M.Staten, 
W.  O.  Eegleston, 
J.  M.  Caldwell. 


2.    Brought  forward  from  1898. 
Best  Snow  Fence,  Stationary  or  Portable 


8. 


W.E.Smith, 
A.  McNab, 
^  Geo.  E.  Hanks, 
A.  W.  Merrick. 
^  W.  M.  Noon. 

r  H.  D.  Cleveland, 
Best  Method  of  Erecting  Track  Scales,  Suspended      1  Wm.  M.  Clark, 

orunder  Track ]  C.P.Austin, 

.  J.  T.  Mcllwaine. 

4. 

Is  Concrete  the  Most  Suitable  and  Economical  Mate-     ( 
rial  for  Bridge  Piers  and  \butments  and  Railway     {  W.  A.  Rogers. 
Culvertsand  Arches? ( 


5. 


Band  vs.  Atr-rivetiug  Power  Used.  Actual  Cost 
Compared  with  Hand  Work  in  the  Field  for  the 
Erection  of  New  Work  and  Repairing;  also  Drill- 
ing for  Reinforcing  old  Spans 


6. 


Most  Practical  and  Cheapest  Bumper  for  Yard  Ter- 
minals  


Are  Tie  Plates  on  Bridge  Ties  a  Benefit  or  a  Detri- 
ment ? 


i 


f  A.  B.  Manning, 
A.  Shane, 
Geo.  J  Bishop, 
O.J.  Travis, 
F.  W.  Tanner, 
F.  S.  Edinger. 


B.  F.  Pickering, 
A.  A.  Page, 
W.  E.  Harwlg, 
A.  B.  Klllam. 


'  C.  A.  Lichty, 
A.  Montsheimer, 
C.  W.  Vandergrift, 

I  H.  W.  Fletcher, 
F.  8.  Edinger, 

.  J.  B.  Sheldon. 
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TENTH  CONVENTION,  ST.  LOUIS,  MO.,  OCT.  16,  17,  AND  18,  1900. 


1. 


Methods  of  Sinking  Foundations  for  BiidgQ  Piers  in 
Depth  of  Water  Twenty  Feet  and  Under 


.( 


O.  W.  Andrews, 
C.  C.  Mallard, 
C.  A.  Lfchty. 

■j  0.  W.  Gooch, 
C.  8.  Tbonip!>on. 

L  D.  Hobertson. 


2. 


Passenger  Platforms  at  Way  Stations,  Best  Material 
and  Cost  of  Same 


f  J.  B.  Sheldon, 
John  I.  Banks, 
N.  H.  La  Fountain, 

]  L.  H.  Wheaton, 
Wm.  A.  Fort, 
A.  McNab. 


8. 


Slips  for  Ferry  Boats  Used  for  Transferring  Railway 
Cars 


4. 


Best  Method  of  Operating  Turn-tables  by  Power. 


'  John  D.  Isaacs, 
H.  D.  CleaTeland, 
J.  H.  Cummin, 
CharleH  Carr, 
H.  Rettinghouse,. 

,  J.  T.  Carpenter 


f  F.  E.  Sihall, 
J.  E.  Greiner, 
B.  F.  Pickering, 
Onward  Bates. 


6. 


Auxiliary  Coaling  Stations;  Best  Oesigrn,  Capacity, 
and  Method  of  Handling  Coal 


6. 


Water  Stations;   Best    Material  for  Foundations, 
Tanks,  Substructure, Connections,  Capacity,  etc... 


'  W.  A.  McGonagle, 

O.  W.  Smith 

E.  Fisher. 

J.  P.  Snow, 

B.  F.  Bond, 
,  R.  B.  Tweedy. 


A.  S.  Markley, 
Charles  Carr, 
W.  O.  Eggleston, 
A.  J.  Austin 
A. Shane. 


7. 


1h  it  Best  for  Railroad  Companies  to  Erect  Their 
Own  Steel  Structures,  or  Let  the  Manufacturers 
Erect  Them? 


8. 


The  Best  and  Most  Convenient  Outfit  Cars  for 
Bridge  Gangs,  and  Number  of  Men  Constituting 
a  Bridge  Gang 


'  O.  J.  Travis. 

F.  S.  Edinger, 
<  A.  B.  Manning, 

James  Mclntyre, 
,  A.  Zimmerman. 


f  A.  W.  Merrick, 
S.  S.  Millener, 
Wm.  M.  Clark, 

<   A.  A.  Page. 
M.  F.  Cahill, 
W.  E.  Harwig. 
G.  O.  Lilly. 
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ELEVENTH  CONVENTION,  ATLANTA,  GA..  OCT.  16.  16.  AND  17.  1901. 


1. 


Aaxiltary  Coaling  Stations;  Be&t  Dealirnd,  Capacity, 
and  Method  of  Handling  Coal.  Broaght  forward 
fromie(K> 


2. 

Roof  Coyerlngs,  First  Cost,  Life.  Efficiency,  and 
Maintenance  Kxpenses  for  Varioos  Classes  of  Bail- 
road  Buildings 


S. 


Mail  Cranes.  First  Cost.  Efficiency  and  Maiiitenance  of 
Various  Styles  in  Use 


4. 


Best  Method  of  Protecting  Low  Overhead  Structures 
Over  Tracks  from  Gases  and  Blast  of  Locomotives. 


6. 

What  has  been  the  Expenses  in  the  Use  of  Concrete 
Under  Bridge  Bedplates  and  Turn-tables  in  Place  of 
Pedestal  Stones,  and  What  is  the  Best  Form  and  Ma- 
terial for  Bedplates  Under  Various  Styles  of  Iron 
Bridges? 


6. 


Best  Design  and  Recent  Practice  in  Building  Railroad 
Track  Pile  Driver 


7. 


Best  Material  and  Designs   for   Roundhouse    Pits, 
Including  Drainage  and  Rail  Fastings 


f  W.  A.  McGonagle, 
I  G.  W.  Smith, 
i  B.  Fisher. 
;  J.  P.  Snow. 
B.  P.  Bond, 
L  B.  B.  Tweedy. 


f  E.  Fisher, 
j  R.  H.  Reed. 
"^  J. 


8. 


Best  Materials  for  Weariog  Surface  of  Roadway  of 
Highway  Bridge  Floors 


S.  Berry, 
L  J.  P.  Snow. 


A.  S.  Markley. 
P.  Price, 
James  Brady. 
G.  W.  Smith, 
D.  W.  Lum. 


'  G.  W.  Andrews. 

J .  8.  Lemond. 

C.  M.  Large, 

A.  H.  King. 

James  T.  Carpenter. 

E.  H.  R.  Green, 
t  A.  E.  Klllam. 


W.  A.  Rogers, 
Prank  W.  Tanner. 
George  J.  Bishop, 
J.  H.  Markley. 
A.  McNab, 
George  E.  Hanks. 


T.  M.  Strain, 
I  A.  W.  Merrick, 
j  Chas.  C.  Mallard, 
:  A.  B.  MannlDg, 

W.  M.  Noon, 
I  W.  T.  Powell. 


r  Arthu 

E.  M. 

<  J.W. 


ArthurMontzheimer. 

Gilchrist, 

Taylor, 
James  Stannard, 
Onward  Bates. 


r  W.  O.  Eggleston, 
)  B.  F.  Peckering, 
I  A.  B.  Sheldon, 
;  C.  P.  Austin, 
I  Joseph  M.  Staten, 
I  O.  J.  Travis. 
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COMMITTEE  ON  SUBJECTS. 

Walter  O.  Berg,  Lebigh  Valley  Bj.,  New  York  Citj,  Chairman. 

C.  C.  Mallard,  Southern  Pacific  By.,  Algiers,  La. 

J.  H.  Commin,  Long  Taland  B.  B.,  Long' Island  City,  N.  Y. 

W.  B.  Smith,  C,  M.  A  St.  P.  By.,  Greenbay,  Wis. 

J.  D.  Isaacs,  Southern  Pacific  By.,  San  Francisco,  Cal. 

C.  W.  Goocb,  1825  West  9th  St.,  Des  Moines,  Iowa. 

L.  F.  Goodale,  H.  &  St.  J.  B.  B.,  St.  Joseph,  Mo. 

W.  A.  MoGonagle,  D.  A  I.  B.  B.  Co.,  Two  Harbors,  Minn. 

COMMITTEE  ON*  APPLICATION  FOB  MBMBEB8HIP. 

A.  W.  Merrick,  C.  A  N.  W.  By.,  Huron,  S.  D.,  Chairman. 
H.D.  Cleaveland,  P.,  B.  A  L.  E.  B.  B.,  GreenyJlle,  Pa. 
Chas.  Carr,  M.  C.  B.  B.,  Jackson,  Mich. 

COMMITTEE  ON  BEUEF. 

James  Stannard,  Wabash  B.  B.,  Moberly,  Mo.,  Chairman. 
0.  W.  Vandergrift,  C.  A  O.  By..  Alderson,  W.  Va. 
George  J.  Bishop,  C,  B.  I.  A  P.  By.,  Topeka,  Kansas. 
J.  Y.  Hill,  Memphis  DlTlslon  Southern  By.,  Tuscumbla,  \la. 

COMMITTEE  ON  ENTBBTAINMENT. 

W.  A.  MoGonagle,  D.  &  I  B.  B.  Co.,  Two  Harbors,  Minn.,  Chairman. 
C.  A.  Lichty,  C.  A  N.  W.  By.,  Lake  City,  la. 


CONSTITUTION. 


ARTICLE  I, 


NAME. 


Section  1.  This  Association  is  known  as  the  **  Association  of  Rail- 
way Superintendents  of  Bridges  and  Buildings/* 

ARTICLE  II. 

OBJECT. 

Section  1.  The  obiect  of  this  Association  shall  be  the  mutual  ad- 
vancement of  its  members,  by  the  acquirement  of  more  perfect  knowl- 
edge in  the  construction,  maintenance,  and  repair  of  ]*ailroad  bridges 
and  buildings,  as  well  as  all  other  matters  entrusted  to  the  care  of 
Buperintendents  of  bridges  and  buildings,  by  common  discussion,  inter- 
<;hange  of  iaeas,  reports,  and  investigations  of  its  members. 

ARTICLE  III. 

MEMBERSHIP. 

Sectiqit  1.  Any  person  at  the  head  of  a  bridge  and  building  de- 
partment on  any  railroad,  or  a  division  or  subdivision,  and  to  include 
assistant  superintendent  and  general  foreman  of  any  railroad,  shall  be 
eligible  to  membership  in  this  Association  upon  application  to  the 
Secretary  and  the  payment  of  $3.00  membership  fee  and  $3.00  for  one 
year*s  oues,  membership  to  continue  until  written  resignation  is 
received  by  the  Secretary,  unless  member  has  been  previously  expelled. 

Sec.  2.  Any  member  guilty  of  dishonorable  conduct,  or  conduct 
unbecoming  a  railroad  official  and  member  of  this  Association,  or  who 
shall  refuse  to  obey  the  chairman,  or  rules  of  this  Association,  may  be 
expelled  by  a  two-thirds  vote  of  the  members  present, 

ARTICLE  lY. 

OFFICERS. 

Section  li  The  officers  of  this  Association  shall  be  a  president, 
four  vice-presidents,  a  secretary,  a  treasurer,  and  six  executive  mem- 
bers. The  executive  members,  together  with  the  president,  secretary, 
and  treasurer,  shall  constitute  the  Executive  Committee. 

All  Past-Presidents  of  this  Association,  who  continue  to  be  members, 
shall  be  entitled  to  be  present  at  all  meetings  of  the  Executive  Com- 
mittee, of  which  meetings  they  shall  receive  due  notice,  and  be  per- 
mitted to  discuss  all  questions  coming  before  the  Executive  Com- 
mittee and  to  aid  said  committee  by  their  advice  and  counsel;  but, 
said  Past-Presidents  shall  not  have  a  right  to  vote,  nor 'shall  their 
presence  be  requisite  in  order  to  constitute  a  quorum. 
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ARTICLE  V. 

DUTIES   OF   OFFICEBS. 

Section  1.  The  duties  of  officers  shall  be  such  as  prescribed  by 
by-laws,  as  pertain  to  officers  of  like  character,  general,  or  may  be 
assig^ned  them  by  the  Executive  Committee. 

ARTICLE  VI. 

BXECUTITB  COMMITTEE. 

Sbctiok  1.  The  Executive  Committee  shall  exercise  a  general 
supervision  over  the  financial  and  other  interests  of  the  Association, 
assess  the  amount  of  annual  and  other  dues,  call,  prepare  for,  and  con- 
duct general  or  special  meetings,  make  all  necessary  purchases  and 
contracts  required  to  conduct  the  general  business  of  the  Association, 
but  shall  not  have  power  to  render  the  Association  liable  for  any  debt 
beyond  the  amount  then  in  the  treasurer's  hands  not  subject  toother 
prior  liabilities.  All  appropriations  for  special  purposes  must  be  acted 
upon  at  a  regular  meeting  of  the  Association. 

Bec.  2.  The  Executive  Committee  shall  report  the  proceedings  of 
Irs  meetings,  making  such  reports  accessible  to  members;  it  shall 
publish  the  proceedings  of  all  meetings  of  the  Association,  subject  to 
the  approval  of  the  Association. 

^  Sec.  S.  Two  thirds  of  the  members  ot  the  Executive  Committee 
may  call  special  meetings,  sixty  days'  notice  being  given  membera  by 
mail. 

Sec.  4.  Five  members  of  the  Executive  Committee  shall  constitute 
a  quorum  lor  tUe  trSMSftctloa  of  business. 

ARtlCLE  VIL 

ELXCTIOX  OF  OFFICEBS  AND  TENURE  OF  OFFICE. 

Section  1.  Tlio  officers,  excepting  as  otherwise  provided,  shall  be 
elected  at  the  regular  meeting  of  the  Association,  held  on  third  Tues- 
day in  October  of  each  year,  and  the  election  shall  not  be  postponed 
except  by  unanimous  consent. 

PRESIDENT    AND   TREASURER. 

Sec.  2.  The  president  and  treasurer  shall  be  elected  by  ballot  by  a 
majority  of  votes  cast,  and  shall  hold  office  for  one  year,  or  until  suc- 
cessors are  elected. 

VICE-PRESIDENTS  AND  EXECUTIVE  MEMBERS. 

Sec.  3.  The  vice-presidents  shall  hold  office  for  one  year  and  execu- 
tive members  for  two  years,  four  vice-presidents,  and  three  executive 
members  to  be  elected  each  year;  provided,  however,  that  tliree  of 
the  executive  members  be  appointed  by  the  president  at  the  adoption 
of  this  constitution.  AH  officers  herein  named  to  hold  office  until 
successors  are  chosen  at  next  annual  meeting. 

Sec.  4.  In  the  election  of  vice-presidents,  each  one  shall  be  elected 
by  a  majority  vote.  Executive  members  will  be  elected  in  the  same 
way,  all  voting  to  be  by  written  ballots. 
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SECBETAHY. 

Sbo.  6.  A  secretary  shaU  be  elected  by  a  majority  of  the  votes  of 
the  members  present  at  the  annaal  meeting.  The  term  of  office  of  the 
secretary  shall  be  for  one  year,  unless  terminated  sooner  by  action  of 
the  Executive  Committee,  two-thirds  of  whom  may  i-emove  the  secre- 
tary at  any  time.  His  compensation  shall  be  fixed  by  a  majority  of 
the  Executive  Committee.  The  secretary  shall  also  be  secretary  of 
tlie  Executive  Committee. 

TREASURES. 

I 

Ssa  6.  The  treasurer  shall  be  required  to  give  bond  in  an  amount 
to  be  fixed  by  the  majority  of  the  Executive  Committee.    . 


ARTICLE  VIII. 

COMHITTBES. 

SBCnoN  1.  At  the  first  session  of  the  annual  meeting  the  president 
shall  appoint  a  committee  of  three  members,  not  then  officers  of  the 
Association,  who  shall  send  names  of  nominees  for  officers  of  the 
Association  for  the  ensuing  year  to  the  secretary,  before  the  election 
of  officers  is  in  order,  and  the  names  shall  be  announced  as  soon  as 
received.  The  election  shall  not  be  held  until  the  day  after  announce- 
ment, except  by  unanimous  consent.  Nothing  in  this  section  shall  be 
construed  to  prevent  any  members  from  making  nominations. 

AUDITING  COMMITTEE. 

Sec.  2.  At  the  first  session  of  each  annual  meeting  there  shall  be 
appointed  by  the  president  an  auditing  committee  of  three  members, 
not  officers  of  the  Association,  whose  duty  it  shall  be  to  examine  the 
accounts  and  vouchers  of  the  treasurer  and  certify  as  to  the  correct^ 
ness  of  his  accounts.  Acceptance  of  this  committee* s  report  will  be 
regarded  as  the  discharge  of  the  committee. 

coMMrrrBES  on  subjects  fob  discussion. 

Sec.  3.  At  the  annual  meeting  there  shall  be  appointed  by  tlie 
president  a  committee,  whose  duty  it  shall  be  to  prepare  and  report 
subjects  for  discussion  and  investigation  at  the  next  annual  meeting. 
If  subjects  are  approved  by  the  Association,  the  president  shall  ap- 
point a  committee  to  report  on  them.  It  shall  be  the  duty  of  the  com- 
mittee to  receive  from  members  questions  for  discussion  during  the 
time  set  apart  for  that  purpose.  Tliis  committee  shall  be  the  judge  of 
whether  such  questions  are  suitable  ones* for  discussion,  and  if  so,  re- 
port them  to  the  Association. 

COMMITTEES  ON  INVESTIGATION. 

Sec.  4.  When  the  committee  on  subjects  has  reported  and  the 
Association  approved  of  the  same,  the  president  shall  appoint  speciid 
committees  to  investigate  and  report  on  said  subjects  and  he  may 
appoint  a  special  committee  to  investigate  and  report  on  any  subject 
which  a  majority  of  members  present  may  approve  of. 
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ARTICLE  IX. 

ANNUAL  DUSB. 

Section  1.  Every  member  shall  pay  to  the  treasurer  three  dollars 
membership  fee,  and  shall  also  pay  three  dollars  per  year  in  advance 
to  defray  the  necessary  expenses  of  the  Association.  No  member 
bein^  one  year  in  arrears  for  dues  will  be  entitled  to  vote  at  any  election, 
and  any  member  one  year  in  arrears  may  be  stricken  from  the  list  of 
members  at  the  discretion  of  the  Executive  Committee. 


ARTICLE  X. 

AHENDMEKTS. 

Section  1.  This  constitution  may  be- amended  at  anv  regular  meet- 
ing by  a  two-thirds  vote  of  members  present,  provided  that  a  written 
notice  of  tlie  proposed  amendment  has  been  given  at  least  ninety  days 
previous  to  said  regular  meeting. 


BY-LAWS. 


TIME  OF  MEETING. 


1.    Tlie  regular  meeting  of  this  Association  shall  be  held  annually 
on  the  third  Tuesday  in  October. 


HOUR  OF  MEETING. 

2.  The  regular  hour  of  meeting  shall  be  at  10  o'clock  a.  m. 

PLACE  OF   MEETING. 

3.  The  cities  or  places  for  holding  the  annual  convention  may  be 
proposed  at  any  regular  meeting  of  the  Association  before  the  final 
adjournment.  The  places  proposed  shall  be  submitted  to  a  ballot  vote 
of  the  members  of  the  Association,  the  city  or  place  receiving  a 
majority  of  all  the  votes  cast  to  be  declared  the  place  of  the  next 
annual  meeting;  but  if  no  place  received  a  majority  of  all  votes,  then 
the  place  receiving  the  lowest  number  of  votes  shall  be  dropped  on 
each  subsequent  ballot  until  a  place  is  chosen. 

QUORUM. 

4.  At  the  refTular  meeting  of  the  Association,  fifteen  or.more  mem- 
bers shall  constitute  a  quorum. 

ORDER  OF  BUSINESS. 

5.  Ist^Calling  of  roll. 

2d — Reading  minutes  of  last  meeting. 
3d — Admission  of  new  members. 
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4th — President*  8  address. 

5tb — Reports  of  secretary  and  treasurer. 

etli— Payment  of  annual  dues. 

7th — Appointment  of  committees. 

8tli — Reports  of  committees. 

0th — Unfinished  business. 
10th — ^New  business. 

11th — Reading  and  discussion  of  questions  propounded  by  mem- 
bers. 
12th — Miscellaneous  business. 
18th — Election  of  officers. 

14  th — Adjournment. 

\ 

DUTIES  OP  OPPICBBS. 

6.  It  shall  be  the  duty  of  the  president  to  call  the  meeting  to  order 
at  the  appointed  time;  to  preside  at  all  meetinprs;  to  announce  the 
business  before  the  Association,  and  to  decide  all  questions  of  order 
and  sij^n  all  orders  drawn  on  the  treasurer. 

7.  It  shall  be  the  duty  of  the  vice-presidents,  in  the  absence  of  tlie 
president,  to  preside  at  all  meetings  of  the  Association,  in  their  order 
named.  ^ 

8.  It  shall  be  the  duty  of  the  secretary  to  keep  a  correct  record  of 
proceedings  of  all  meetings  of  this  Association;  to  keep  correct  all 
accounts  between  this  Association  and  its  members;  collect  all  moneys 
due  the  Association,  and  pay  the  same  over  to  the  treasuier  and  take 
his  receipt  therefor,  and  to  perform  such  other  duties  as  the  Associa- 
tion may  require. 

9.  It  shall  be  the  duty  of  the  treasurer  to  receive  and  receipt  to  the 
secretary  for  all  moneys  received  from  him,  and  pay  all  orders  author- 
ized by  the  Association. 

DECISIONS. 

10.  The  votes  of  a  majority  of  members  present  shall  decide  any 
question,  motion,  or  resolution  which  shall  be  brought  before  the 
Association,  unless  otherwise  provided. 

DISCUSSIONS. 

11.  All  disouBsions  shall  be  governed  by  Roberts*  Rules  of  Order. 


DIRECTORY    OF    MEMBERS. 


ASSOCIATION  OF  RAILWAY  SUPERINTENDENTS  OP 

BRIDGES  AND  BUILDINGS. 


OCTOBER,  1901. 

Albxandbb,  W.  E.,  BaoKor  &  Aroostook  B.  R.,  Hoolton,  Maine. 

Akdbbson,  J.  W.,  Cln.,  Hamilton  &  Dayton  Rj.,  Chillicothe,  Ohio. 

Andbbws,  Oboboe  W.,  Philadelphia  Div.  B.  &  O.  R.  R.,  Baltimore,  Md.,  1632r 

Holllns  St. 
Andbbws,  O.  H.,  St.  Jo.  &Q.I.&  K.  G.  Ry.,  St.  Joseph,  Mo. 
Austin,  Otbub  P.,  B.  &  M.  R.  R.,  Medford,  Mass. 
Austin,  A.  J.,  M..  K.  &  T.  Ry.,  St.  Louis,  Mo. 
Batbs,  Onwabd,  C.  B.,  1208  Manhattan  Ballding.  Chicago,  111. 
Banks,  John  I.,  Chicago  Great  Western  Ry.,  St.  Panl,  Minn. 
Babbinoton,  Edwabd,  National  Tehuantepeo  Ry.,  P.  O.  Pox.  2015,  City  of' 

Mexico. 
Bbahaic,  Willabd,  C.  &  N.  W.  Ry.,  Winona,  Minn. 
Bbll,  W.  E.,  Plant  System,  Tbomasville,  Ga. 

Bbbo.  Waltbb  O.,  Lehigh  Valley  Ry.,  261  West  62d  St.,  New  York  City. 
Bbbbt,  J.  S.,  S.  T.  S.  W.  Ry.,  Tyler,  Texas. 

Bbbby,  William.  San  Antonia  &  Arkansas  Pass  Ry.,  Yoakam,  Texas. 
Bishop,  Gbobob  J.,  C,  R.  I.  &  P.  Ry..  Topeka,  Kan. 
Blodobtt,  a.  S..  K.  C,  F.  S.  &  M.  Ry.,  Kansas  City,  Mo. 
Bond,  B.  P.,  Jacksonville  &  St.  Louis  Ry.,  Jacksonville,  111. 
Bbady,  Jambs,  Chicago,  Rock  Island  &  Pacific  Ry.,  Davenport,  la. 
Bbucb,  Robbbt  J.,  P.,  C,  C.  &  St.  L.  Ry.,  Logansport,  Ind. 
Caldwbll,  J.  M.,  Chicago,  Ind.  &  Louisville  R.  R.,  Lafayette,  Ind. 
Canty,  John  P  ,  Pitchburg  Div.  B.  &  M.  R.  R.,  Fltchbarg,  Mass. 
CooPBB,  A.  R.,  4th  Div.  Plant  System,  Montgomery,  Ala. 
Cabb.  a.  C,  L.  a  N.  R.  R.,  Middleboro,  Ky. 
Cabb,  Chablbs,  Michigan  Central  R.  R..  Jackson,  Mich. 
Cabmichabl,  William,  U.  Pac.  R.  R.,  627  Franklin  Ave.,  Kansas  City,  Kan. 
Cabpbntbb,  James  T.,  L.  B.  &  St.  L.  R.  R.,  Princeton,  Ind. 
Causry.  T.  a.,  706  2d  St.,  Ft.  Scott,  Kan. 

Clahk.  William  M.,  Pittsburg  &  Western  Ry.,  Etna,  Alleghany  Co.,  Pa. 
Clbavbland,  H.  D.,  Pittsburg,  Bessemer  &  Lake  Erie  R.  R.,  Greenville,  Pa^ 
Colbubn,  D.  K.,  Atlantic  System,  Southern  Pacific  Ry.,  Houston,  Texas. 
Cummin,  Josbph  H.,  Long  Island  R.  R  ,  Long  Island  City,  N.  Y. 
Danbs,  William  S.,  Wabash  R.  R.,  Eastern  Div.,  102  Ewing  St.,  Peru,  Ind. 
Dabbacott,  T.  J..  Plant  System,  Lakeland,  Gli. 
Davis.  Chablbs  Henby,  Barclay  R.  R.,  99  Cedar  St.,  N.  Y.City. 
DoDSON,  J.  A.,  Southern  Railway,  Greensboro,  N.  C. 
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Bdinobr,  Fbbd  8.,  Paolflo  System,  Sonthem  Pacific  Ry.,  San  FranciBOO,  Cal. 
EooLBSTON,  William  O.,  C.  &  Erie  R.  R.,  Huntington,  Ind. 
EooLBBTON,  H.  Hm  C,  C,  C.  a  St.  L.  Ry.,  Union  City,  Ind. 
EiLBBs,  Pbbd,  Chicago,  Burlington  &  Qnincy  R.  R.,  Ottumwa,  la. 
Ennbb,  I.  R.,  South  Carolina  A  Georgia  R.  R.,  Branchyille,  8.  C. 
Evans,  I.  W.,  Sonthem  Ry.,  Birmingham,  Ala. 
FisHBB,  E.,  Missouri  Pacific  Ry.,  Pacific,  Mo. 
Flbtchbb,  Holland  W.,  2866  California  Ave.,  Alleghany,  Pa. 
Flint,  C.  F.,  Central  Vt.  R.  R.,  St.  Albans,  Vt. 
FoBBMAN,  John,  Phila.  &  Read.  R.  R.,  Pottstown,  Pa. 
FoBT,  William  A.,  Sonthem  Ry.,  Columbia,  S.  C. 

Qabbison,  I.,  Chesapeake  &  Ohio  Ry.,  2200  Btfst  Marshal  St.,  Richmond,  Va. 
Gilbbbt,  Jambs  D.,  G.  C.  A S.  F.  Ry.,  Cleburne,  Tex.,  Box  4.  ^ 

Gilchbist,  Ed.  M.,  Hannibal  &  St.  Joseph  R.  R.,  Brookfield,  Mo. 
GoocH,  C.  W.,  1826  West  9th  St.,  Des  Moines,  la. 

GooDALB,  L.  F,,  Hannibal  A  Sti  Joseph  R.  R.,  room  610,  Globe^Democrat  Build- 
ing, St.  Louis,  Mo. 
GoLDMABK,  Hbnby,  1781  Mouaduock  Block,  Chicago,  III. 
Gbbbn,  E.  H.  R.,  Texas  Midland  R.  R..  Terrell,  Texas. 
Gbbinbb,  J.  E.,  B.  a  O.  R.  R  ,  Baltimore,  Md. 
GuiLL,  B.  A.,  Georgia  R.  R.,  Camok.  Ga. 
G0PPY,  B.  W..  Maine  Central  R.  R..  Portland,  Me. 
Hain,  J.  C,  Bngr.  Per.  Con.,  C,  M.  A  St.  P.  Ry.,  Chicago,  111. 
Hanks,  Gbobob  B.,  Flint  A  Pere  Marquette  Ry.,  East  Saginaw,  Mich. 
Habvby,  Jambs  R.,  St.  L.,  I.  M.  A  S.  Ry.,  Little  Rock.  Ark. 
Habwio,  William  B.,  Lehigh  Valley  R.  R-,  Phillipsburg,  N.  J. 
Hawkins,  B.  P.,  M.  &0.  R.  R.,  Okolona,  Miss. 
HBf  UN,  R.  L.,  Lehigh  Valley  R.  R.,  Sayre,  Pa. 
Hbnson,  H.  M.,  Chesapeake  A  Nashville  R.  R.,  Gallatin,  Tenn. 
Hill,  J.  Y.,  Memphis  Div.  Southern  Ry.,  Tuscumbia,  Ala. 
HiMB,  J.  R.,  Central  Ry.  of  Ga.,  Macon,  Ga. 
Holmbs,  H.  E.,  Central  Vt.  R.  R.,  New  I^indon,  Conn. 
HuTOHiNOS,  R.  W.,  Southern  Ry.,  Birmingham,  Ala. 
INOBAM,  Floyd,  Louisville  A  Nashville  R'd  Co.,  Erin,  Tenn. 
Isaacs,  John  D.,  Southern  Pacific  Co.,  San  Francisco,  Cal. 
Johnson,  J.  E.,  N.  Y.  C.  A  H.  R.  R.  R.,  Eastern  Div.,  Grand  Central  Sta.,  N.  Y. 
Jonah,  Fbank  G.,  Engr.  M.  of  W.  C.  A  A.  Ry.,  Bloomington,  111. 
Kbith,  Albbbt  C,  Bridge  Engr.  M.C.  A.  Ft.  Dodge  R.  R.,  Ft.  Dodge,  la. 
Kbllby,  a.  J.,  K.  C.  Belt  Ry.  Co.,  Kansas  City,  Mo. 
Killam,  a.  B.,  Intercolonial  Ry.,  Moncton,  N.  B. 
KiLLBBBBW,  O.  D.,  Res.  Engr.  Southern  Ry.,  Columbia,  S.  C. 
Kino,  A.  H.,  Oregon  Short  Line  R.  R.,  Salt  Lake  City,  Utah. 
Klump,  G.  J.,  N.  Y.  C.  A  H.  R.  R.  R.,  Rochester,  N.  Y. 
LaFountain,  N.  H.,  C,  M.  A  St.  Paul  Ry.,  Marion,  la. 
Labqb,  C.  M.,  Erie  A  Pittsburg  Ry.,  Jamestown,  Pa. 
Lbakb,  Thomas  S.,  111.  Cen.  R.  R.,  902  No.  1  Park  Row,  Chicago,  111. 
Lbmond,  J.  S.,  Southern  Ry.  Atlanta,  Ga. 
Lbwis,  C.  M.,  B.  a  O.  R.  R..  Baltimore,  Md. 
LicHTY,  C.  A..  The  North  Western  Line,  Boone,  la. 
Lilly,  G.  O.,  111.  Cen.  R.  R.,  Carbondale,  111. 
LouoHBBY,  E.,  Texas  A  Pacific  Ry.,  Marshall,  Tex. 
LovRTT,  J.  W.,  Southern  Ry.,  Atlanta,  Ga. 

Lloyd,'  Fbbdbkick  F.,  Western  Div.  So.  Pac.  Co.,  Oakland  Pier,  Cal. 
LowBTH,  C.  P.,  Engr.  A  Supt.  B.  &'b.,  C,  M.  &  St.  P.  Ry.,  Chicago,  111. 
LuM,  D.  W.,  Engr.  B.  A  B.  Southern  Ry.,  Washington,  D.  C. 
Mabklby,  Aabon  S.,  Chicago  A  Eastern  111.  R.  R.  Co.,  Danville,  111. 
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Harklby,  John  H.,  Toledo,  Peoria  &  Western  Ry.  Co.,  Peoria,  HI. 

M ARKLBY,  N.  M.,  C,  C,  C.  &  St.  L.  Ry.  Co.,  Arcanum,  O. 

Mallard,  Charles  C,  Southern  Pacific  Ry.,  Algiers,  La. 

Manning,  A.  B.,  M.,  K.  &  T.  Ry.,  Parsons,  Kan. 

Martin,  M.  A.,  A.,  T.  &,  S.  P.  Ry.,  Lajunta,  Col. 

Maryb,  Burton,  Southern  Ry.,  Richmond,  Va. 

McIlwaine,  J.  T.,  Cleveland  Terminal  Valley  R.  R.,  Akron,  O. 

McGbhbb,  O.  W.,  Mobile  &  Ohio  R'd  Co.,  Okolona,  Miss. 

McGoNAGLB,  W.  A.,  Duluth  A  Iron  Rangre  R'd  Co.,  Two  Harbors,  Minn. 

McIvers,  B.  T.,  St.  Paul  &  Duluth  Ry.  Co.,  St.  Paul,  Minn. 

McIntyrb,  James,  Mahoning  Div.  Erie  R.  R.,  Central  Depot,  Cleveland,  O. 

McNab,  a.,  Pere  Marquette  R.  R.,  Holland,  Mich. 

Merrick,  A.  W.,  Chicago  &  North  Western  Ry.,  Huron.  S.  D. 

Millbnbb,  S.  S.,  B.  &  O.  Southwest  R.  R.,  Washington,  Ind. 

Miller,  C.  H.,  C,  C,  C.  &  St.  L.  Ry.,  Cleveland,  O. 

Mitchell,  W.  B..  N.  Y.,  P.  &  O.  R.  R.,  Gallon,  O. 

Mock,  J.  F.,  Braddock,  Pa. 

Montzhbimer,  Arthur.  Chicago  &  North  Western  Ry.,  Milwaukee,  Wis. 

Morgan.  J.  W.,  Southern  Ry.,  Columbia,  S.  C. 

Mountfort,  Albert,  Boston  &  Maine  R.  R.,  Nashua,  N.  H. 

Nblson,  O.  T.,  Atl.  &  W.  Pt.  &  W.  Ry.  of  Ala.,  Montgomery,  Ala. 

Newton,  J.  B.,  C.  &  S.  Plant  System,  Ridgeland.  S.  C. 

Nutting,  Gborgb  C,  O.  R.  &  C.  R.  R.,  Blacksburg,  8.  C. 

Noon,  W.  M.,  Duluth,  South  Shore  &  Atlantic  Ry.,  Marquette,  Mich. 

Olnby,  a.  C.  Charleston,  S.  C. 

Olmstbad,  J.  O.,  Richmond,  Vt. 

OsBORN,  Frank  C,  Civil  Bngr.,  Osborn  Building.  Cleveland,  O. 

Page,  Adna  A.,  Boston  &  Maine  R.  R.,  Boston.  Ma.ss. 

Patterson,  Samuel  F.,  Boston  &  Maine  R.  R.,  Concord,  N.  H. 

Patterson.  George  J.,  Central  Vermont  R.  R.,  Waterbury,  Vt. 

Pickering,  B.  F.,  Boston  &  Maine  R.  R.,  Sanbornville,  N.  H. 

Pool,  J.  R.,  Choc,  O.  K.  &  Gulf  R.  R.,  Little  Rock.  Ark. 

Powell,  W.  T.,  Colorado  &  Southern  R.  R.,  Denver,  Col. 

Powers,  George  F.,  C,  L.  S.  &  E.  Ry.,  Joliet,  III. 

Price,  L.  F.,  2d  Div.  Plant  System,  Waycross,  Ga. 

Pullen,  J.  B.,  B.&  O.  8.  W.  Ry.,  172  East  Main  St.,  Chillicothe,  O. 
Reed,  William,  Jr.,  111.  Cen.  R.  R.,  Chicago,  111. 
Rbid,  R.  H.,  L.  S.  &  M.  S.  Ry.,  Cleveland,. O. 
Rbttinobousb,  H.,  C.  &  N.  W.  Ry.,  Kaukauna,  Wis. 
Rbynoi^ds,  Edward  F.,  C.  &  N.  W.  Ry.,  Antigo,  Wis. 
Rice,  S.  B.,  Richmond,  Fredericksburg  &  Potomac  R.  R.,  Ashland,  Va. 
RoBERTSoif.  Daniel,  Southern  Pacific  Cal.  R.  R.,  West  Oakland,  Cal. 
Robinson,  W.  M.,  Georgia  R.  R.,  Augusta,  Ga. 
Rogers,  James,  N.  Y.,  C.  &  St.  L.  R.  R.,  Fort  Wayne,  Ind. 
Rogers,  Walter  A.,  C.  E.,  1203  Manhattan  Building,  Chicago,  111. 
RiNBY,  M.,  C.  &  N.  W.  R.  R.,  Baraboo,  Wis. 
RossBAU,  Julius  H.,  Southern  Ry.,  Birmingham,  Ala. 
Boss,  R.  K  ,  C.  &  G.  T.  Ry.,  lona,  Mich. 

Saumbnino,  H.  M.,  Ferrocarril  Nacionai  deTehuantepec.Coatzacoalcos,  Mex. 
Schindlbr,  a.  D.,San  Fran,  and  San  Joaquin  Valley  Ry.,  Stockton,  Cal. 
Schall,  Frederick  E.,  Lehigh  Valley  R.  R.,  South  Bethlehem,  Pa. 
Shanb,  a.,  Toledo,  St.  L.  &  Kansas  City  R.  R.,  Frankfort,  Ind. 
Sheldon,  J.  B.,  New  York,  New  Haven  &  Hartford  R.  R.,  Providence,  R.  I. 
Shops,  D.  A.,  Santa  Fe.  Pac.  R.  R.,  Wlnslow,  Ariz. 
Sbort,  M.  D.,  E.  J.  A  E.  R.  R.,  Joliet,  III. 
SoissoN,  J.  L.,  22  Chatham  St.,  Norwalk,  O. 
14 
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Smith,  Gilman  W.,  American  Bridge  Co.,  13  Monadnoclc  Blk.,  Ctiicago,  111. 

Smith,  W.  E.,  Chicago,  Mil.  &  St.  Paul  Ry.,  1730  Fulton  St.,  Chicago,  111. 

Smith,  L.  D.,  Gulf,  Colorado  &  Santa  Fe  R.  R.,  Cleburne,  Tex. 

Snow.  J.  P.,  Bridge  Engineer,  B.  &  M.  R.  R.,  Boston,  Mas.s. 

Sp.\ngler,  J.  A.,  Pittsburg  Dlv.  B.  &  O.  Ry.,  Washington,  Pa. 

Stannard,  James,  Wabash  Ry.,  Moberly,  Mo. 

Strain,  T.  M.,  Wabash  Ry.,  Springfield,  111. 

Staten.  Joseph  M..  Ches.  &  Ohio  Ry.,  Richmond.  Va. 

Tanner,  Frank  W.,  Missouri  Pacific  Ry..  Atchison,  Kan. 

Taylor,  W.  Z.,  Chicago,  Burlington  &  Quincy  Ry.,  Creston,  la. 

Taylor,  J.  W.,  Terminal  R.  R.  Association  of  St.  Louis,  St.  Louis,  Mo. 

Terry,  W.  H.  R.,  C.  &0.  Ry.,  Marlington,  W.  Va. 

Thorn,  J.  O.,  C,  B.  &  Q.  Ry.  Co.,  Beardstown,  111. 
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Cost  of  Mixing,  Lowest- 
Quality  of  Mixing,   Highest. 


RANSOME'S 
CELEBRATED 
CONCRETE 
MIXERS 


Chicago,  Milwaukee  and  St.  Paul  R*y  Co., 
Bridge  and  Building  Df:partment. 

Chicago,  Nov.  5th,  1898. 
Mr.  E.  L.  Ransome. 

Dear  Str: — We  have  used  our  2,000  cu  ft.  capacity  portable  Ran- 
some Concrete  Mixer  to  mix  the  concrete  for  the  concrete  abutments 
built  for  the  subways  of  our  track  elevation  in  Chicago  this  year. 
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designees  and  mfrs.  of 
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piles  cannot  be  driven. 
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out? 
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John  D.  Isaacs,  So.  Pacific  Ry.,  San  Fi-ancisco,  Cal.,  Chairman. 

F.  E.  Schall,  Lehigh  Valley  Ry.,  South  Bethlehem,  Pa. 
Geo.  C.  Nutting,  O.  R.  &  C.  R.  R.,  Blacksburg,  S.  C. 
W.  M.  Noon,  D.,  S.  S.  &  A.  Ry.,  Marquette,  Mich. 

A.  McNab,  Pere  Marquette  Ry.,  Holland,  Mich. 
Geo.  W.  Andrews,  B.  &  O.  Ry.,  Baltimore,  Md. 

4.  What  is  the  best  form  of  traveler  to  use  in  erecting  stee> 

railway  bridges  of  spans  up  to  200  feet? 

G.  W.  Smith,  American  Bridge  Co.,  18  Monadnock  Blk.,  Chicago,  111.,. 

Chairman. 
O.  J.  Travis,  III.  Central  Ry.,  Chicago,  III. 
J.  P.  Snow,  B.  &  M.  Ry.,  Boston,  Mass. 

C.  W.  Kelley,  C.  &  N.  W.  Ry.,  Boone,  la. 
Joseph  M.  Staten,  C.  &  O.  Ry.,  Richmond,  Ya. 
F.  W.  Tanner,  Mo.  Pacific  Ry.,  Atchison,  Kan. 

5.  Best  method  of  protecting  solid  steel  floors  of  bridges. 

A.  O.  Cunningham,  Wabash  Ry.,  Lincoln  Trust  BIdg.,  St.  Louis,  Mo.^ 

Chairman. 
Geo.  F.  Powers,  C,  L.  S.  &  E.  Ry.,  Joilet,  III. 

D.  W.  Lum,  Southern  Ry.,  Washington,  D.  C. 
Albert  C.  Keith,  M.  C.  &  Ft.  Dodge  Ry.,  Ft.  Dodge,  la. 


C.  p.  AustiD,  B.  &  M.  Ry.,  Lawrence,  Mass. 

F.  £.  Scliall,  Lehigh  Valley  Ry.,  ^ath  Bethlefaen,  Pa. 

6.  Best  plans  for  small  tool  houses,  inclading  switcbmen*s 

and  car  repairers'  shanties,  and  section,  tool,  and  hand- 
car houses. 

J.  B.  Sheldon,  N.  Y.,  N.  H.  &  H.  Ry.,  Providence,  R.  L,  Chairman. 

H.  E.  Holmes,  C.  V.  Ry.,  New  London,  Conn. 

\V.  E.  Bell,  Plant  System,  Thomasville,  6a. 

Geo.  Mitchell,  6.  T.  By.,  Durand,  Mich. 

Ed.  Gannon,  M.  A  St.  L.  Ry.,  Minneapolis,  Minn. 

C.  R.  Walton,  Southern  Ry.,  AshevlUe,  N.  C.  ' 

7.  Best  practical  sanitary  arrangements  for  small   stations 

where  there  are  no  water  or  sewer  systems. 

J.  H.  Markley,  T.,  P.  &  W.  Ry.,  Peoria,  III.,  Chairman. 

P.  J.  Leavitt,  B.  &  M.  Ry..  Sanhornville,  N.  H. 

Geo.  J.  Patterson,  C.  V.  Ry.,  Waterbury,  Vt. 

E.  B.  Ashby,  Lehigh  Valley  Ry.,  So.  Bethlehem,  Pa. 

T.  J.  Darracott,  Plant  System,  Lakeland,  Ga. 

A.  W.  Merrick,  C.  &  N.  W.  Ry.,  Ea^le  Grove,  la. 

8.  Best  method  of  making  annual  inspection  of  bridges  and 

culverts,  and  form  of  report  to  be  made. 

Walter  G.  Berg,  Lehigh  Valley  Ry.,  261  West  52d  St.,  New  York,* 

N.  Y.,  Cliairman. 
J.  A.  Dodson,  Southern  Ry.,  Washington,  D.  C. 
C.  F.  Loweth,  C.,M.  &  St.  P.  Ry.,  Chicago,  111. 
Arthur  Montzheimer,  C.  &  N.  W.  Ry.,  Milwaukee,  Wis. 
A.  Zimmerman,  C.  &  S.  Ry.,  Denver,  Col. 
A.  Shane,  T.,  St.  L.  &  K.  C.  Ry.,  Frankfort,  Ind. 

9.  Wat«r  filters,   or  other  methods  of  purifying  water  for 

engine  use. 

R.  C.  Sattley,  C.  <fe  N.  W.  Ry.,  Chicago,  111.,  Chairman. 
J.  £.  Greiner,  B.  <&  O.  Ry.,  Baltimore,  Md. 
Ed.  M.  Gilchrist,  H.  <&  St.  J.  Ry.,  Brookfleld,  Mo. 
Geo.  E.  Hanks,  F.  &  P.  M.  Ry.,  East  Saginaw,  Mich. 
A.  B.  Manning,  M.,  K.  &  T.  Ry.,  Parsons,  Kan. 
James  Rogers,  N.  Y.  C.  &  St.  L.  Ry.,  Fort  Wayne,  Ind. 
C.  W.  KelTey,  C.  A  N.  W.  Ry.,  Boone,  la. 

10.  Best  method  of  storing  fuel  oil,  with  appliances  for  sup- 
plying locomotives,  including  plan  of  water  stations, 
showing  relative  arrangements  of  fuel  and  water  supply. 

C.  C.  Mallard,  So.  Pacific  Ry.,  Algiers,  La.,  Chairman.     ^ 

J.  S.  Berry,  S.  T.  S.  W.  Ry.,  Tyler,  Tex. 

Geo.  J.  Bishop,  C,  R.  I.  A  P.  Ry.,  Topeka,  Kan. 

William  Carmichael,  U.  P.  Ry.,  627  Franklin  Ave.,  KansasllCity,  Kan. 

W.  M.  Clark,  P.  &  W.  Ry.,  Etna,  Pa. 

I.  W.  Evans,  Southern  Ry.,  Birmingham,  Ala. 

£.  Fisher,  Mo.  Pacific  Ry.,  Pacific,  Mo. 
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11.  What  has  been  the  experience  in  the  nse  of  concrete  nnder 
bridge  bed-plates  and  tnrn-tableB  in  place  of  pedestal 
.  stones,  and  what  is  the  best  form  and  mateiml  for  bed- 
plates under  various  styles  of  iron  bridges. 

J.  C.  Hain,  Engr.  Per  Con.  C,  M.  &  St.  P.  Ry.,  Chicago,  111.,  Cliair- 

man. 
Walter  A.  Rogers,  C.  £.,  1203  Manhattan  Bldg.,  Chicago,  ID. 
A.  Minster,  C,  G.  W.  Ry.,  St.  Paul,  Minn. 
L.  F.  Goodale,  H.  &  St.  J.  Ry.,  room  610  Globe  Democrat  Bldg.,  St. 

Louis,  Mo. 
E.  H.  Green,  Tex.  Midland,  Terrell,  Tex. 
J.  C.  Hain,  C,  M.  &  St.  P.  Ry.,  Chicago,  111. 

E.  P.  Hawkins,  M.  &  O.  Ry.,  Okolona,  Miss. 

COMMITTEE    ON    SELECTION    OF    SUBJECTS. 

J.  H.  Cummin,  Lonf^  Island  Ry.,  Lonj;  Inland  City,  K.  Y.,  Chairman. 

W.  A.  McGonaprle,  D.,  M.  &  N.  R.  R  ,  Duluth,  Minn. 

J.  S.  Lemond,  Southern  Ry.,  Atlanta,  Ga. 

W.  E.  Smith,  C,  M.  &  Sr.  P.  Ry.,  1730  Pulton  St.,  Chicago,  111. 

J.  D.  Isaacs,  So.  Pacific  Ry.,  San  Francisco,  Cal. 

C.  W.  Vandergrift,  C.  &  6.  Ry.^  Alderson,  W.  Va. 
P.  N.  Watson,  M.  C.  Ry..  Brunswick,  Me. 

D.  C.  Zook,  Penn.  Lines  W.  of  Pittsburg,  Ft.  Wayne,  Ind. 

COMMITTEE    ON    APPLICATIONS    FOR    MEMBERSHIP. 

A.  S.  Markley,  C.  &  E.  I.  Ry.,  Danville,  111.,  Chairman. 
W.  S.  Danes,  Wabiish  Ry.,  102  Ewing  St.,  Peru,  Ind. 
Geo.  £.  Hanks,  F.  &  P.  M.  Ry.,  EastSai^naw,  MicTi. 
C.  M.  Large,  E.  &  P.  Ry..  Jamestown,  Pa. 

COMMITTEE    ON    SOLICITING    NEW    MEMBERS. 

C.  A.  Lichty,  C.  A  N.  W.  Ry.,  Fond  du  Lac,  Wig.,  Chairman. 

A.  A.  Page,  B.  &  M.  Ry.,  Boston,  Mass. 

H.  C.  Rettingbouse,  C.  &  N.  W.  Ry.,  Kaukauna,  Wis. 

W.  O.  Eggleston,  Erie  Ry.,  Jersey  City,  N.  J. 

J.  W.  Lovett,  Southeru  Ry.,  Atlanta,  Ga. 

A.  Zimmerman,  C.  &  S.  Ry.,  Denver,  Col. 

COMMITTEE    ON    RELIEF. 

James  Stannard,  Wabash  Ry.,  Moberly,  Mo.,  Chairman. 
M.  Riney,  C.  &  N.  W.  Ry.,  Baraboo,  Wis. 
J.  W.  Morgan,  Southern  Ry.,  Columbia,  S.  C. 
A.  Mountfort,  B.  <&  M.  Ry.,  Nashua,  N.  H. 

F.  S.  Edinger,  So.  Pacific  Ry.,  San  Francisco,  Cal. 
Edward  Barrington,  Tierra  Blanca,  Vera  Cruz,  Mexico. 

COMMITTEE    ON    ENTERTAINMENT. 

A.  E.  Killam,  Intercolonial  Ry.,  Moncton,  N.  B.,  Chairman. 
W.  E.  Alexander,  B.  A  A.  Ry.,  Houlton,  Me. 

COMMITTEE    ON    MEMOIRS. 

W.  G.  Berg,  Ch.  Eng.  L.  V.  R.  R.,  New  York  City. 


PROCEEDINGS  OF   THE   TWELFTH   ANNUAL   CONVENTION 

OF    THE 

ASSOCIATION  OF  RAILWAY  SUPERINTENDENTS  OF 

BRIDGES  AND  BUILDINGS. 

HELD   IN   MINNEAPOLIS,  MINNESOTA.  OCTOBER  21.  22.  AND  28.  1002. 


MORNING  SESSION. 

Tlesday,  October  21,  1902. 

The  Convention  was  called  to  order  by  the  president,  Mr. 
W.  S.  Danes,  at  10:20  o'clock  a.  m.,  Tuesday,  October  21, 
1902,  in  the  chib  room  of  the  West  Hotel,  Minneapolis,  Min- 
nesota. 

President. — 1  will  ask  onr  esteemed  member,  Mr.  J.  H. 
Cummin,  to  offer  prayer. 

Prayer  was  offered  by  Mr.  Cummin. 

President. — Ladies  and  Gentlemen,  I  take  pleasure  in  intro- 
ducing to  you  Mayor  Jones  of  Minneapolis,  who  will  now 
address  us. 

Mayor  Jones. — Mr.  President,  and  MenU|£r8  of  the  Associa- 
tion of  Railway  Superintendents  of  Bridges  and  Buildings  :  It 
gives  me,  in  my  repi*esentative  capacity,  very  great  pleasure  to 
stand  here  this  morning  and  give  you  a  very  hearty  welcome 
to  Minneapolis.  A  year  ago,  I  understand  you  met  in  the 
Sunny  South,  and  that  the  people  of  Georgia  gave  you  a  very 
cordial  and  hearty  welcome,  and  now  as  the  term  of  twelve 
months  comes  around  again,  you  are  to  hold  your  annual 
meeting,  and  I  am  very  happy  to  have  you  hold  it  here  in  Min- 
neapolis, in  the  Northwest.  We  are  very  proud  to  have  such 
a  distinguished  gathering  meet  with  us  in  national  convention. 
Yon  represent  something  very  definite    in    the  American  life 
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because  you  represent  a  vast  array  of  industrial  workers  whose 
very  life  and  existence  means  immensely  for  the  benefit  of 
these  United  States.  We,  in  the  Northwest,  ideally  very  much 
appreciate  what  the  railroads  are  dofng  in  this  country ;  we  are 
not  like  some  of  the  Eastern  states,  the  place  where  the  rail- 
roads were  incorporated  and  first  began  their  corporate  life.  It 
has  only  been  a  very  few  years  since  the  railroads  began  to 
span  the  Minnesota  frontier,  and  to  start  out  in  one  direction 
and  another,  bringing  us  in  close  contact  with  the  rest  of  the 
country,  and  we  especially  appreciate  what  the  railroads  are 
doing  for  us  here  in  the  Northwest,  and  particularly  for  the 
Minnesota  Twin  Cities. 

This  railroad  development  is  very  significant,  it  has  a  greal 
deal  to  do  with  the  prosperity  in  this  country ;  without  the  rail- 
roads we  could,  literally,  do  very  little,  but  we  can  now  grasp 
hands  with  the  people  of  the  two  Dakotas,  Montana,  and  Wash- 
"ington.  A  few  years.' ago  it  used  to  be  considered  almost 
impossible  for  anybody  in  Minnesota  to  get  across  the  Rocky 
Mountains  and  find  himself  on  the  Pacific  coast,  but  what  a 
simple  thing  it  is  to-day.  Now,  Mr.  President,  in  a  general 
way,  you  represent  in  your  Convention  here  the  railroads  of 
the  country,  but  more  technically  and  directly,  j'ou  represent,, 
as  I  understand  it,  sir,  that  department  whicll  has  to  do  with 
the  construction  of  the  railroads  and  the  construction  of  build- 
ings, which  represents  brains,  hard  work,  and  a  very  superior 
grade  of  intelligence.  I  remember,  as  a  very  young  lad,  of 
standing  with  my,4^and  in  my  father's  on  a  bridge  at  Bristol, 
England,  which  is'one  of  the  highest  in  the  world,  something 
over  two  hundred  feet  above  the  water,  and  I  was  so  im- 
mensely impressed  that  I  made  a  vow  that  I  would  build 
bridges.  What  boy  has  not  in  his  heart  of  hearts,  said  that 
he  would  build  a  locomotive,  or  that  he  wolild  build  a  great 
.bridge?  There  is  something  about  it  mighty  attractive,  and 
that  is  why  so  many  men  of  culture,  intelligence,  and  technical 
knowledge  and  skill  have  joined  the  ranks  of  those  who  have 
to  do  with  this  kind  of  work. 

I  can  say  very  little  more  except  to  make  my  welcome  to  you 
brief  and  hearty,  and  to  say  that  it  is  also  particularly  plea«- 
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iog  to  see  the  ladies  here  with  you  this  morniDg,  and  it  is  a 
very  happy  privilege  to  welcome  them  as  well  as  yourselves. 
Minneapolis  loves  to  be  hospitable,  and  we  do  not  wish  to  have 
it  understood^  that  the  latch-string  is  not  always  out  in  Minne- 
apolis. The  town  is  open  to  you,  and  I  trust  that  the  local 
committee  on  entertainment  have  made  it  perfectly  evident 
that  it  is  our  desire  that  your  stay  here  will  be  a  happy  one, 
and  I  wish  simply  to  say',  '*Come  in,  make  yourself  at  home, 
and  stay  as  long  as  you  can,''  and  in  behalf,  of  Minneapolis  I 
bid  you  a  most  hospitable  welcome  and  ask  you  to  enjoy  to  the 
full  everything  we  can  offer  you  while  here.  I  thank  you. 
(Applause.) 

President. — In    behalf   of   the  Association  I  will  ask   Mr. 
Cummin  to  respond. 

Mr.  Cummin. — Mayor  Jones,  in  behalf  of  the  Association 
of  Railway  Superintendents  of  Bridges  and  Buildings,  and 
Ladies  :  I  hardly  know  how  to  express  myself  in  replying  to* 
the  earnest  and  kindly  greeting  with  which  you  have  welcomed 
us  to  your  beautiful  city.  We  are  simply  railroad  men,  a 
comparatively  small  association  in  companson  with  some  of 
the  larger  railroad  associations  with  which  you  have  probably 
met  at  times  previous,  but  we  do  believe  in  our  own  hearts  that 
we  have  a  membership  that  is  as  fully  devoted  to  their  calling 
as  anv  association  connected  with  the  railroads  of  America. 
We  meet  year  by  year,  not  only  to  gain  knowledge  ourselves, 
but  we  ieel  proud  that  we  have  a  number  among  our  members 
who  are  as  able  to  dispense  knowledge  to^iis  ilb  tiie  rest  of  us 
are  to  receive  it.  I  am  glad  you  mentioned  in  your  remarks 
the  presence  of  the  ladies  with  us,  because  we  always  feel 
proud  to  have  them  with  us,  and  while  we  do  not  in  any  way 
claim  to  be  a  temperance  association,  yet  I  think  we  do  claim 
to  be  temperate  and  I  think  one  of  the  grandest  tributes  ever 
paid  to  our  membership  was  given  by  the  proprietor  of  a  hotel 
at  which  we  held  our  convention  several  years  ago.  After  the 
meeting  was  over  several  of  us  stepped  up  to  the  desk  to 
square  our  accounts,  and  the  proprietor  came  up  and  said, 
**  Well,  boys,  you  are  going  to  leave  us?"  and  we  said,  *'  Yes, 
sir,  our   meeting   is   over   and   we  have   to  go  back  home." 
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*'  Well,"  said  he,  ''  before  3'on  go  away,  1  want  to  tell  you  one 
thing.  I  have  been  in  the  hotel  business  over  thirty  years,  and 
have  had  associations  and  conventions  of  all  kinds  meet  at  my 
house,  but  in  niy  thirty  years*  experience,  I  have  never  had  a 
body  of  men  who  behaved  themselves  better  and  patronized 
my  bar  less  than  the  membership  of  your  Association  has." 
(Applause.)  And  I  think  that  a  great  deal  of  the  credit  for 
that  should  be  given  to  the  ladies.  I  think  that  every  mem- 
ber of  this  Association  can  fully  agree  with  the  Irishman  who 
was  called  upon  suddenly  at  a  banquet  to  respond  to  the  toast 
''Women."  He  got  up,  somewhat  embarrassed,  and  looked 
over  the  audience  and  said,  '*The  women,  God  bless  them,  if 
it  wasn't  for  them  not  one  of  us  would  be  here."     (Laughter  ) 

Numerous  changes  and  improvements  have  taken  place  in 
railroading  during  the  past  few  years,  as  in  everything  else,  as 
I  presume  you  are  aware. 

In  the  old  time  railroading  which  a  great  many  of  us,  es- 
pecially some  of  these  white-haired  friends  of  mine,  can  remem- 
ber, the  man  who  could  swear  the  loudest  and  the  longest  was 
considered  the  best  man  for  an  ofOcial.  Nowadays  the 
railroads  are  not  looking  for  that  class  of  men,  and  they  fully 
appreciate  the  idea  of  training  and  bringing  their  men  up  to 
lead  better  lives,  which  is  evidenced,  as  you  will  notice,  by  the 
large  number  of  railroad  branches  of  the  Y.  M.  C.  A.  that  are 
scattered  all  over  the  land.  We  have  one-  on  the  road  that  I 
represent.  Nine  years  ago  when  a  train  came  into  Long  Island 
city,  just  as  soon  as  the  boys  registered,  it  was  impossible  to 
trace  or  know  where  to  find  a  crew.  There  wasn't  a  place  in 
Long  Island  city  excepting  a  saloon  to  go  to.  We  have  now 
a  four-story  building  fitted  up  with  all  the  conveniences, 
dining-room,  kitchen,  twenty  bedrooms,  etc.,  and  a  library  of 
over  six  hundred  volumes,  and  to-day  if  the  trainmaster  wants 
to  pick  up  a  crew  in  a  hurry,  it  does  not  take  five  minutes  to 
find  them.  While  I  am  speaking  about  the  Y.  M.  C.  A.,  I 
don't  want  you  to  think  that  it  is  necessary  for  a  man  to  be  a 
Christian  to  become  a  member  of  the  Y.  M.  C.  A.  It  makes 
no  difference  about  country,  sect,  or  opinion,  they  are  eligible 
for  membership ;  but  the  way  the  boys  are  trained  there  at  the 
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present  time,  1  believe  every  one  of  tbem  are  as  near  to  it  as 
the  Hebrew  lawyer  of  whom  Senator  Depew  spoke  at  a  din- 
ner that  was  given  to  Mr.  Choate  just  prior  to  his  departure  for 
England.  He  said  that  Mr.  Choate  had  been  retained  by  a 
large  railroad  corporation  on  a  case  in  which  a  large  amount  of 
money  was  involved.  In  looking  into  the  details  of  the  case 
he  found  one  particular  point  of  law  which  it  was  very  neces- 
sary should  be  brought  out,  and  upon  investigating  the  matter, 
he  found  a  certain  Hebrew  lawyer  was  the  best  posted  man  on 
that  point.  He  sent  for  him  and  explained  the  case  to  him,* 
and  told  him  that  the  case  was  to  come  up  in  two  days,  and  he 
wanted  him  to  prepare  himself  for  it.  The  case  came  up  and 
when  the  proper  time  came,  the  Hebrew  lawyer  summed  up 
with  such  effect  that  the  raih'oad  company  received  a  verdict  in 
their  favor. 

Mr.  Choate  was  highly  elated  and  as  they  were  going  out  of 
the  court  room  said :  ''  Mr.  Isaacs,  3^ou  have  virtually  won 
that  case  for  us,  and  I  am  going  to  let  you  name  your  own 
fee."  The  lawyer  thought  a  moment,  and  said:  *' Well,  Mr. 
Choate,  I  think  we  should  get  one  thousand  dollars  for  that 
case,  five  hundred  dollars  for  you  and  five  hundred  for  me.  I 
worked  two  whole  days  on  that  case,  and  that  is  only  two 
hundred  and  fifty  dollars  a  day."  Mr.  Choate  replied,  '*  You 
better  leave  that  with  me  !  " 

A  few  days  later  he  received  a  check  for  twenty-five .  hun- 
dred dollars ;  when  he  looked  at  it  he  was  amazed  and  imme- 
diately started  for  Mr.  Choate's  oflflce,  and  said:  "Mr. 
Choate,  what  does  this  mean,  twenty-five  hundred  dollars,  that 
is  enormous,  and  on  that  case  only  two  days,  and  twenty-five 
hundred  dollars  for  you  and  twenty-five  hundred  dollars  for 
me."  Mr.  Choate  assured  him  that  it  was  correct,  and  lie  re- 
plied, "  lilr.  Ghoate !  Oh,  Mr.  Choate!  Almost  thou  per- 
snadest  me  to  become  a  Christian."     (Laughter.) 

I  understand  from  your  remarks,  Mr.  Mayor,  that  we  are 
visiting  the  Twin  Cities,  and  from  what  I  have  been  able  to 
see,  you  are  still  on  the  path  of  progress,  and  I  am  glad  to 
know  that  you  are  not  in  the  same  Condition  as  a  young  woman 
of  whom  I  heard.     After  she  had  been  married  some  time  she 
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pi'esented  her  husband  with  a  pair  of  twins.  It  was  an  un- 
usual event  in  the  family  and  the  neighbors  called  in,  and 
were  giving  a  lot  of  advice  as,  to  what  their  names  should  be. 
The  young  woman  spoke  up  and  said  :  "  You  need  not  won'j 
about  it,  I  have  already  settled  it.  I  am  going  to  call  them 
Kate  and  Duplicate."  It  went  on  for  some  time,  when  she 
presented  her  husband  with  another  pair  of  twins,  the  same 
conversation  ensued,  and  she  said:  "You  need  not  worry 
about  it.'*  And  they  said,  '*  Well,  what  in  the  ^orld  are  you 
going  to  name  them  this  time?"  and  she  replied,  "Peter  and 
Repeater.'*  Sometime  afterwards  another  pair  came,  the  same 
conversation  ensued,  and  she  stated  that  it  was  all  settled,  and 
they  said,  "Well,  what  in  the  world  are  yon  going  to  call 
them  now?"  She  said :  "Max  and  Climax."  (Laughter.) 
I  sincerely  trust  that  the  Twin  Cities  have  not  arrived  at  the 
climax  of  their  prosperity  yet. 

President. — Ladies  and  Gentlemen,  I  now  wish  to  intro- 
duce Mr.  W.  G.  Nye,  chairman  of  the  Convention  Committee 
of  the  Commercial  club  of  Minneapolis. 

Mr.  Nye. — Mr.  Pi'esident,  Ladies,  and  Gentlemen :  I  am 
sure  I  do  not  need  to  add  a  word  to  what  our  mayor  has  said 
to  assure  you  of  a  welcome  to  our  city.  However,  as  chair- 
man of  tiie  Convention  Committee  of  our  Commercial  club  it 
has  been  my  duty  and  pleasure  during  the  past  season  to  show 
visiting  delegations  to  our  city  such  entertainment  and  such 
evidence  of  welcome  as  lies  within  our  power.  Our  Commer- 
cial club,  comprising  one  thousand  of  the  business  and  profes- 
sional men  of  the  city,  is  organized  not  only  for  the  social  wel- 
fare of  its  members,  but  to  promote  in  every  way  that  it  can, 
the  highest  public  good  of  our  city.  Every  member  of  our 
organization  is  proud  of  our  city,  proud  of  its  remarkable 
growth  and  of  the  present  metropolitan  position  that  it  occu- 
pies among  the  cities  of  the  country,  and  we  are  always  pleased 
to  have  delegations  come  and  visit  our  city,  and  to  show  them 
the  points  of  interest  in  and  about  Minneapolis.  It  has  been 
my  pleasure  during  the  past  summer  to  welcome  a  good  many 
delegations  to  Minneapolis,  and  to  extend  to  them  the  hospi- 
talities of  our  club,  and  especially  am  I  pleased  this  morning 
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to  come  before  you  as  the  repi^esentative  of  our  Cominei*cial 
club  and  offer  you  the  privileges  of  its  club-rooms  whenever 
you  can  find  opportunity  to  use  them  during  your  stay  here.  I 
beg  to  say  that  we  have  arranged  some  features  of  entertain- 
ment for  you,  and  that  we  have  endeavored  to  so  plan  such 
entertainment  as  we  have  to  give  that  it  does  not  conflict  with 
any  features  of  your  regular  programme.  To-morrow  afternoon 
cai*nages  will  be  at  hand  to  give  you  a  diive  through  the  busi-^ 
ness  section  of  the  city,  and  to  the  large  flouring  mills,  thence 
down  along  the  bank  of  the  Father  of  Waters-  to  the  govern- 
ment dam  which  ^^  Uncle  Sam  '*  is  constructing  a  few  miles 
below  where  you  now  sit.  Wednesday  night  we  have  taken 
pleasure  in  reserving  seats  for  you  at  the  Metropolitan  theater, 
whei'e  De  Wolfe  Hopper  is  giving  one  of  the  most  enjoyable 
plays  that  has  ever  come  to  our  city.  Thursday  afternoon, 
again,  if  the  weather  is  favorable,  arrangements  will  be  made 
for  a  drive  about  the  city,  or  for  a  twlley  ride,  as  your  enter- 
tainment committee  may  elect.  I  am  sure  that  I  voice  the 
sentiment  of  every  member  of  our  organization  when  I  bid  you 
a  cordial  welcome,  and  express  the  hope  that  your  stay  in  our 
city  will  be  enjoyable  to  you,  and  that  the  sessions  of  your 
Association  will  prove  valuable  to  you  in  your  important  call- 
ing.    I  thank  you.     (Applause.) 

President. — In  behalf  of  the  members  I  wish  to  thank  Mr. 
Nye  for  the  remarks  made  to  the  Convention.  Mr.  Cummin 
responded  to  Mayor  Jones.  The  next  oitier  of  business  will 
be  the  roll-call,  Mr.  Secretary. 

Mr.  Cummin. — Mr.  President,  perhaps  the  ladies  who  are 
present  would  not  care  to  remain  for  the  roll-cnil ;  it  may  not 
interest  them,  and  I  would  suggest  that  the  badges  be  dis- 
tributed before  the  roll  is  called,  and  I  would  also  like  to  say 
that  I  think  we  should  present  tl>e  Mayor  and  Mr.  Nye  with 
one  of  them,  as  a  slight  souvenir  of  our  visit. 

President. — I  will  appoint  Mr.  Cummin,  a  committee  of 
one  to  dintribute  the  badges. 

A  recess  was  then  taken  for  the  distribution  of  the  badges, 
etc. 

President. — ^The   meeting  will  please  come  to  order.     The 
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next  order  of  business    is   calliug  tbe  roll,    but  before    that 
Mr.  McGonagle  wishes  to  make  some  remarks. 

Mr.  McGonagle. — While  the  roll  is  being  called  it  will  be  a 
great  advantage  to  the  local  Committee  on  Arrangements  if 
each  member  will  arise  and  respond  to  his  name,  and  at  the 
same  time  state  whether  he  will  or  will  not  make  the  trip  ta 
Duluth;  if  he  will  make  it,  state  how  many  ladies  will  accom- 
pany him  on  that  trip.  This  information  is  necessary  at  this 
time  in  order  to  permit  arrangements  to  be  made  with  the  Pnll- 
man  company  for  sleeping  car  accommodations. 

President. — We  will  now  proceed  with  the  roll-call,  and 
would  like  to  ask  the  members  to  comply  with  the  request  of 
Mr.  McGonagle. 

Secretary  Patterson  then  called  the  roll  and  the  following; 
members  responded  : 

ROLL-CALL. 

PRESENT. 

I 

AiiBXANDEB,  W.  E.,  B.  &  A.  K.  K.,  Houlton,  Me. 
Austin,  C.  P.,  B.  &  M.  R.  R.,  Medford,  Mass. 
Canty,  John  P.,  B.  &  M.  R.  R.,  Fitohburg,  Mass. 
Cleaveland,  H.  p.,  P.  B.  &  L.  E.  R.  R.,  Greenyille,  Pa. 
Cummin,  J.  H.,  L.  L  R.  R.,  Long  Island  City,  N.  Y. 
Danes,  W.  S.,  Wabash  R.  R.,  Peru,  Ind. 
Fletcher,  H.  W.,  Alleghany,  Pa. 
Hain,  J.  C  C,  M.  &  St.  P.  Ry,,  Chicago,  111. 
Kill  AM,  A.  E.,  Intercolonial  Ry.,  Moncton,  N.  B. 
Large,  C.  M.,  £.  &  P.  Ry.,  Jamestown,  Pa. 
Leake,  Thomas  S.,  111.  Cent.  R.  R.,  Chicago,  III. 
Lemmond,  J.  S.,  Southern  Ry.,  Atlanta,  Ga. 
Lichty,  C.  a.,  C.  &  N.  W.  Ry.,  Fond  Du  Lac,  Wis. 
LovETT,  J.  W.,    Southern  Ry.,  Atlanta,  Ga. 
Loweth,  C.  F.,  C,  M.  St.  P.  Ry.,  Chicago,  111. 
Markley,  a.  S.,  C.  &  E.  I.  Ry.,  Danville,  111. 
Marklry,  John  H.,  T.,  P.  &  W.  Ry.,  Peoria,  III. 
Mallard,  C.  C,  So.  Pac.  Ry.,  Algiers,  La. 
McGonagle,  W.  A.,  D.,  M.  &  N.  Ry.,  Duluth,  Minn.. 
MrlvERH,  B.  T.,  St.  P.  &  D.  Ry.,  St.  Paul,  Minn. 
Mc^Intyris,  .James,  Erie  R.  R.,  Cleveland,  (). 
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McGehee,  G.  \V.,  M.  &  O.  R.  R.  Okolona,  Miss. 
MoNTZHEiMER,  A.,  C.  &  N.  W.  Rj.,  Milwaukee,  Wis. 
Noon,  W.  M.,  D.,  S.  S.  &  A.  Ry.,  Marquette,  Mich. 
Patterson,  S.  F..  B  &  M.  R.  R.,  CoDcord,  N.  H. 
Pickering,  B.  F.,  B.  &  M.  R.  R.,  Sanborn ville,  N.  H. 
Powers,  Geo.  F.,  C,  L.  B.  <fe  E.  Ry.,  Joliet,  111. 
Reid,  R.  H.,  L.  S.  «fe  M.  S.  Ry.,  Cleveland,  O. 
Rettinohouse,  H.,  C.  &  N.  W.  Ry.,  Kaukauna,  Wis. 
RiNBY,  M.,  C.  &  N.  W.  Ry.,  Baraboo,  Wis. 
ScHALL,  F.  E.,  L.  V.  R.  R.,  So.  Bethlehem,  Pa. 
Sheldon,  J.  B.,  N.  Y.,  N.  H.  &  H.  R.  R.,  Providence,  R.  I. 
Smith,  GiijMan  W.,  Am.  Bridge  Co.,  Chicago,  111. 
Smith,  W.  E.,  C.  M.  &  St.  P.  Ry.,  Chicago,  111. 
Stannard,  James,  Wabash  R.  R.,  Moberly,  Mo. 
Staten,  Joseph  M-,  C  &  O.  Ry.,  Richmond,  Va. 
Thorn,  J.  O.,  C-,  B.  &  Q.  R.  R.,  Beardstown,  111. 
Thompson,  N.  W.,  P.,  F.  W.  &  C.  Ry  ,  Ft.  Wayne,  Ind. 

The    followiDg    applicants    for    iriembersbip,    subsequently 
elected,  were  also  present : 

A.  O.  Cunningham,  Wabash  R.  R.,  St.  Louis,  Mo. 
R.  C.  Sattley,  C  &  N.  W.  Ry.,  Chicago,  111. 
Elbert  C  Macy,  C.  G.  W.  Ry.,  St.  Paul,  Minn. 
A.  Amos,  Minn.,  St.  P.  &  Sault.  Ste  M.  Ry.,  Minneapolis, 
Minn . 
Louis  Yager,  Nor.  Pac  Ry.,  Minneapolis,  Minn. 

F.  Ingalls,  Nor.  Pac.  Ry.,    Jamestown,  N.  D. 

John  Schwartz,  C,  St.  P.,  M.  &  O.  Ry  ,  Emerson,  Neb. 
Ed.  Gaonon,  Minn.  &  St.  L.  R.  R.,  Miuneapolis,  Minn. 
Adolph,  Yappen,  C,  M.  &  St.  P.  Ry.,  Milwaukee,  Wis. 
I.  W.  McCoRMACK,  C,  St.  P.,  M.  &  O.  Ry.,  Altoona,  Wis. 
D.  C.  ZooK,  Penn.  Lines  West  of  Pitts.,  Ft.  Wayne,  Ind. 
A.  J.  Hart,  CM.  &  St.  P.  Ry.,  Miuneapolis,  Minn. 
C.  W.  Kelley,  C-  &  N.  W.  Ry.,  Boone,  la. 

G.  Larson,  C.,  St.  P.,  M.  d-  O.  Ry.,  Itasca,  Wis. 

President. — Before  we  go  any  further  I  will  appoint  Mr. 

B.  F.  Pickering  assistant  secretary. 

President. — The  next  order  of  business  will  be  the  reading 

of  the  minutes. 
2 
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Mr.  Cummin. — As  our  minutes  have  been  published  and 
been  in  the  hands  of  the  members  for  a  good  many  months, 
I  move  that  the  reading  of  the  minutes  of  the  last  meeting  be 
dispensed  with,  and  that  they  be  approved  as  printed. 

Mr.  Stannard. — I  second  that  motion. 

President. — All  those  in  favor  of  this  motion  please  say 
Aye.     Those  opposed,  Na}-.     The  Ayes  have  it. 

President. — I  would  like  to  ask  if  the  Committee  is  ready  to 
make  their  report  on  new  membership. 

Mr.  Cleaveland. — As  the  chairman  is  not  here  I  will  make 
the  report  of  the  Committee  on  Applications  for  Membership. 

Report  of  the  Committee  on  Applications  for  Membership 
read  by  Mr.  Cleaveland. 

REPORT  OF  COMMITTEE  ON  APPLICATIONS. 

The  following  applicants  are  recommended  for  membership  in  the 
As80ciati(»n: 

I.  O.  Walker,  Assistant  Engineer,  Nashville,  Chattanooga  &  St. 
Louis  Ry.,  Paducali,  Ky. 

L.  P.  Desilete,  Bridge  Supervisor,  Chicago  &  Great  Western  Ry., 
Des  Moines,  Iowa. 

A.  F.  MiLLEU,  Master  Carpenter,  Pennsylvania  Lines  West  of  Pitts- 
burg, 88  W.  Van  Buren  St.,  Chicago,  III. 

D.  C.  ZooK,  Master  Carpenter,  Pennsylvania  Lines  West  of  Pitts- 

burg, Fort  Wayne,  Ind. 
G.    H.   Soles,  Superintendent  Bridges  and  Buildings,  Pittsburg  <& 

Lake  Erie  R.  R.,  Pittsburg,  Pa. 
Geo.  a.  Mitch f:ll,  Master   Bridges  and   Buildings,  Grand  Trunk 

Ry.,  Durand,  Mich. 

E.  B.  Ashby,  Engineer  M.  of  W.,  L.  V.  R.  R.,  So.  Bethlehem,  Pa. 
W.  C.  Waooener,  Supervisor  Bridges  and  Buildings,  Illinois  Cen- 
tral R.  R.,  Central  City,  111. 

A.  O.  CuNNiNOHAM,  Bridge  Engineer,  Wabash  R,  R.,  St.  Louis,  Mo. 
R.  C.  Sattley,  Superintendent  Bridges  and  Buildings,  Chicago  & 

N.  W.  Ry.,  Chicago. 
Elbert  C.  Macy,  Assistant  Engineer,  Chicago  &  Great  Western  Ry., 

St.  Paul,  Minn. 
A.  Amos,  Superintendent  Bridges  and  Buildings,  Minn.  &  St.  Paul 

&  Sault  Ste  M.  Ry.,  Minneapolis,  Minn. 
Louis  Yager,  Master  Carpenter,  N.  P.  Ry.,  Minneapolis. 

F.  Ingalls,  N.  p.  Ry.,  Jamestown,  N.  D. 

C.  A.  PiGFORi),  Mobile  &  Bayshore  R.  R.,  Coden,  Ala. 
John  Schwartz,  C,  St.  P.,  M.  &  O.,  Emerson,  Neb. 
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A.  J.  Habt,  District  Carpenter,  C,  M.  &  St.  Paul  Ry.,  Minneapolis, 

Minn. 
Frank  J.  Lbavitt,  General  Foreman,  Boston  &  Maine,  Sanborn- 
ville.  N.  H. 

B.  J.  SwEATT,  Superintendent  Bridges  and  Buildings  and  Directing 

Engineer,  Chicago  &  Nortli  Western  Ry.,  Mason  City,  Iowa. 

C.  W.  Kelly,  Superintendent  Bridges  and  Buildings,  Chicago  & 
North  Western  Ry.,  Boone,  Iowa. 

Eo.  Gaokon,  Superintendent  Bridges  and   Buildings,  Minn.   &  St. 

Louis  R.  R.,  Minneapolis.  Minn. 
J.    Johnston,  Superintendent    Bridges    and    Buildings,    Northern 

Pacific  Ry.,  East  Grand  Forks,  Minn. 
F.  Glasgow,  Superintendent  Bridges  and  Buildings,  Chicago,  St. 

Paul,  Minn.  &  Omaha  Ry. 
Adolph  Yappen,  District  Carpenter,  C,  M.  &  St.  P.  Ry.,  Milwaukee, 

Wis. 
J.  W.  McCoRMiCK,  Superintendent  Bridges  and  Buildings,  C,  St.  P., 

Minn.  &  Omaha  Ry.,  Altoona,  Wis. 
A.  Dillon,  Supervisor  Bridges  and  Buildings,  Illinois  Central  R.  R., 

Cherokee,  Iowa. 
A.  Minster,  Bridge  Engineer,  Chicago   &   Great  Western  Ry.,  St. 

Paul,  Minn. 
J.   G.    Kane,  Superintendent  Bridges  and    Buildings,   Chicago  <& 

Great  Western  Ry.,  Dubuque,  Iowa. 
,G.   Larson,  Superintendent  Bridges  and  Buildings,   Chicago,  St. 
Paul,  Minn.  &  Omaha  Ry.,  Itasca,  Wis. 

A.  W.  Merrick, 
H.  D.  Cleaveland, 
Chas.  Carb, 
Committee  on  Applications. 

President. — Gentlemen,  w^liat  shall  we  do  with  the  report? 

Mr.  Cummin. — If  the  chairman  of  the  Committee  on  Ap- 
plications for  Membership  recommends  these  names,  I  would 
move  that  the  secretary  cast  one  ballot  for  them. 

Motion  second.ed. 

President. — It  has  been  moved  and  seconded  that  the  secre- 
tary cast  one  ballot  for  the  twenty-nine  new  members  proposed 
for  membership.  All  those  in  favor  of  that  motion  will  please 
signify  by  saying  Aye ;  opposed,  Nay.  The  Ayes  have  it,  the 
motion  prevails,  and  the  secretary  is  so  instructed. 

Secretary. — Mr.  President,  I  cast  the  ballot  as  directed. 

President. — The  secretary  having  complied  with  the  motion, 
I  declare  the  twenty-nine  gentlemen  duly  elected  members  of 
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this  Association.  I  will  give  an  intermissiou  of  five  mlDutes, 
and  would  like  to  have  the  new  members  come  forward  and 
shake  hands  and  get  acquainted  with  the  old  members  of  the 
Association. 

Mr.  Cummin. — While  the  new  members  are  coming  forward, 
I  would  recommend  that  the  secretary  invest  them  with  the 
usual  badge  of  membership  of  this  Association  so  that  they 
will  feel  at  home. 

President. — We  will  also  take  advantage  of  this  intermis- 
sion for  the  old  members  to  pay  their  dues  to  the  secre- 
tary. 

Thereupon  a  recess  was  taken  for  the  introduction  of  the 
new  members  and  payment  of  the  annual  dues  by  the  old  mem- 
bers, after  which  meeting  was  again  called  to  order  and  the 
president  delivered  his  annual  address. 

President.— Ladies  and  Gentlemen,  Members  of  the  Asso- 
ciation of  Railway  Superintendents  of  Bridges  and  Buildings : 
We  should  experience  feelings  of  pleasure  and  gratification  at 
our  meeting  m  this  beautiful  city  of  Minneapolis,  in  this,  our 
Twelfth  Annual  Convention.  We  can  congratulate  ourselves 
upon  having  had  a  good  increase  in  our  membership,  and  upon 
being  in  good  condition  financially. 

It  is  gratifying  to  see  that  our  membership  is  increasing  so 
rapidly,  and  that  the  members  take  such  an  interest  in  the 
work.  The  year  1902  has  been  a  very  busy  year  with  most  of 
us,  and  it  is  during  busy  years  that  the  work  of  the  Associa- 
tion should  be  of  most  value.  We  have  with  us,  to-day,  men 
who  stand  high  in  our  profession,,  who  have  had  most  valuable 
experience  in  all  kinds  and  grades  of  work. 

Though  our  meeting  gives  each  and  every  member  of  this 
Association  an  opportunity  to  discuss  the  various  subjects 
offered  pertaining  to  our  particular  branches  of  work  and  of 
the  results  of  carefully-studied  and  worked-out  methods  in  our 
branch  of  railroad  and  construction  work,  it  becomes  necessary 
to  involve  different  methods  of  doing  work,  according  to  the 
location.  Our  publications  should  become  the  text-books  for 
construction  work,  and  should  be  kept  easy  of  access  to  those 
who  strive  to  know   what  is  considered  good    practice,  and 
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endeavor  to  conduct  their  business  upon  intelligent,  system- 
atic, and  economical  lines. 

The  growth  and  success  of  our  Association  must  be  depend- 
ent upon  the  nourishment  and  support  that  it  obtaiuB  through 
the  cooperation  and  interest  of  its  members,  and  by  tlie  grati- 
fying attendance  upon  its  meetings,  and  by  the  interest  shown 
in  its  discussions  and  publications.  The  branch  of  work  which 
comes  under  the  bridge  superintendents  of  this  Association  is 
of  such  a  nature  that  it  requires  the  most  careful  and  diligent 
watching  and  inspection,  as  there  has  been  a  great  increase  in 
the  weight  of  locomotives  and  rolling  stock  during  the  past  few 
years,  which  makes  it  necessary  to  increase  the  strength  and 
carrying  capacity  of  our  bridges. 

I  think  our  Association  is  of  great  benefit,  as  it  gives  the 
members  of  this  Association  an  opportunity  of  meeting  annu- 
ally and  comparing  notes,  discussing  questions,  and  imparting 
information,  so  that  each  member  may  go  away  with  all  of 
the  information  and  instruction  which  the  others  have  acquired 
during  the  previous  year.  The  Association  is  an  important 
school  in  advancing  railway  bridge  and  building  men  in  both 
the  art  and  science  along  the  lines  of  their  work  in  the  way  of 
safety,  security,  and  success  in  railway  building  and  in  rail- 
way management  and  operation. 

It  is,  of  course,  true  that  work  in  some  places  cannot  be 
done  as  speedily  and  economically  as  others,  as  conditions 
vary  on  different  roads,  due  to  physical  climate  or  traffic  char- 
acteristics, but  the  consideration  of  this  question  along  these 
lines  will  be  beneficial  and  educational. 

During  the  year  three  of  our  members  were  taken  away. 
Mr.  J.  W.  Taylor,  chief  engineer  of  the  Terminal  Railway 
Association  of  St.  Louis,  Mo.,  was  killed  in  an  accident;  also 
Mr.  J.  A.  Spangler,  of  the  Baltimore  &  Ohio  Railway,  killed 
in  an  accident,  and  Mr.  S.  S.  Millener,  of  the  Baltimore  & 
Ohio  Southwest  R.  R.,  was  taken  away  by  sickness. 

During  the  year  the  proceedings  of  the  meeting  held  in 
Atlanta  have  been  published  and  distributed,  and  are  a  credit 
to  our  Association,  particularly  to  our  faithful  secretary,  under 
whose  supervision  they  have  been  edited. 
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I  want  to  'thank  the  Committee  on  Entertainment  for  the 
efficient  service  they  have  done  in  making  arrangements  for 
the  Convention. 

I  want  to  thank  the  chairman  and  members  of  the  various 
committees  for  their  work  during  the  past  year,  and  I  want  to 
thank  you  all  for  the  honor  you  have  bestowed  upon  me  and 
the  kindness  extended  to  me. 

President. — The  next  order  of  business  is  the  annual  report 
of  the  secretary. 

The  annual  report  of  Secretary  Patterson  was  thereupon 
read  by  himself. 

REPORT  OF  SECRETARY. 

To  the  AHsociation  of  Railway  Superintendents  of  Bridges  and  Build- 
ings: 

Gentlemen:  Your  secretary  submits  the  following  report  for  the 
year  ending  October  21,  1902.  The  Executive  Committee  have  met 
three  times  since  the  adjournment  of  the  last  Convention,  giving 
general  directions  for  conducting  the  business  of  the  Association, 
and  the  instructions  have  been  carried  out.  The  local  committee 
arranged  for  entertainment  for  our  Twelfth  Annual  Convention,  and 
the  president  presented  a  programme  in  accordance  with  such  an 
arrangement. 

Three  times  have  we  been  reminded  of  the  shortness  of  time,  by 
the  death  of  three  of  our  members:  Mr.  J.  W.  Taylor,  of  the  Ter.  Ry. 
Asso. ,  of  St.  Louis,  Mo. ;  Mr,  S.  S.  Millener,  of  the  B.  &  O.  S.  W.  R.  R., 
Washington,  Ind.,  and  Mr.  J.  A.  Spangler,  of  the  B.  &  ().  Ry., 
Washington,  Pa.  We  have  now  on  our  rolls  157  names,  and  29  appli- 
cations, to  be  acted  upon  to-day,  and  the  Association  is  in  a  pros- 
perous condition. 

I  wish  to  thank  our  advertising  patrons  for  their  liberal  support 
and  friendly  greetings;  also  to  thank  our  members  for  their  kind 
assistance  and  forbearance. 

FINANCIAL. 

Dr. 

Casli  on  hand  at  last  report,  in  my  liands    .        .        ^232.60 
Cash  received  for  dues  and  new  members    .        .  553.50 

Cash  received  for  advertisements  .        .        .       1,086.00 

Cash  received  for  sale  of  books  and  tables  .        .  54.50 

$1,926.60 

Cr, 
By  cash  paid  out  for  which  I  hold  vouchers        .        .        .       $1,613.17 

Balance  in  my  hands $313.43 

Respectfully  submitted, 

S.  F.  Patterson, 
Secretary. 
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President. — What  shall  be  done  with  the  secretary's  report? 

Mr.  Markley. — I  move  that  it  be  received,  referred  to  the 
Auditing  Committee,  and  printed  in  the  Proceedings. 

Motion  seconded  and  carried. 

President. — We  will  next  listen  to  the  treasurer's  annual 
report,  which  will  be  read  by  the  assistant  secretary. 

Treasurer's  report  read  by  the  assistant  secretary,  Mr.  B.  F. 
Pickering. 

To  the  President  and  Members  of  the  Association  of  Railway  Superin- 
tendents of  Bridges  and  Buildings  : 

Minneapolis,  Minn.,  October  21,  1902. 

Your  treasurer  submits  the  following  report: 

Cash  on  hand  October  15,  1901 $719.51 

All  of  which  remains  on  hand. 

X.  W.  Thompson, 

Treasurer, 

Mr.  Cummin. — I  move  that  it  be  received,  referred  to  the 
Auditing  Committee,  and  printed  in  the  Proceedings. 

Motion  seconded  and  carried. 

President. — The  next  order  of  business  is  the  appointment 
of  committees,  and  1  will  now  proceed  to  appoint  them  as 
follows : 

NOMINATING    COMMITTEE. 

.1.  U.  Cummin,  A.  S.  Markley,  .James  Stannnrd. 

AUDITING    COMMITTEK. 

R.  H.  Reid,  J.  B.  Canty,  J.  11.  Markley. 

committee  on  resolutions. 

W.  A.  McGonagle,  J.  S.   Lemmond,   W.  E.  Smith,  W.  M.  Noon, 
H.  D.  Cleaveland. 

President. — We  will  next  listen  to  the  annual  report  of  the 
Executive  Committee,  which  will  now  be  read  by  the  secretary, 
Mr.  S.  F.  Patterson. 

Annual  report  of  the  Executive  Committee  was  then  read  by 
the  secretary. 
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ANNUAL  REPORT  OF  THK  KXECI:T1VK  COMMITTKK. 

Abstract    ok    Minttes    ok    Execftive    Committee,  held  at 
THE  Kimball  Hoi'se,  Atlanta,  Ga.,  Ocvfober  17,   1901. 

Meeting  called  to  order  at  seveu  o'clock  p.  ni.,  October  17, 
1901,  by  Mr.  C.  P.  Austin. 

Members  present:  C.  P.  Austin,  Walter  (t.  Berg,  Jos.  H. 
Cummin,  B.  F.  Pickering,  N.  W.  Thompson,  W,  O.  Eggleslon, 
C.  A.  Licbty,  W.  A.  Rogers,  S.  F.  Patterson. 

On  motion  of  Mr.  Cummin,  voted  to  appoint  Mr.  Walter  G. 
Berg  to  act  in  conjunction  with  the  socretar}'  to  edit  the  Pro- 
ceedings of  the  Convention. 

Secretary  instructed  to  have  one  thousand  copies  of  the  Pro- 
ceedings of  the  Eleventh  Annual  Convention  printed. 

On  motion,  voted  to  make  selling  price  of  the  Proceedings 
seventy-five  cents  per  cop}'. 

On  motion  of  Mr.  Berg,  the  secretary  was  instructed  to 
endeavor  to  get  as  many  illustrations  as  desirable  in  the  printed 
Proceedings,  and  is  hereb}"  authorized  to  pay  for  the  necessary 
tracings  for  such  illustrations,  which  in  his  opinion  it  is  desir- 
able to  embody  in  the  Proceedings. 

Moved  by  Mr.  Cummin,  that  Mr.  W.  A.  McGonagle  and 
Mr.  C.  A.  Lichty  be  appointed  a  local  Committee  on  Arrange- 
ments for  the  next  meeting  at  Minneapolis,  with  power  to  act. 
Motion  carried. 

Moved  by  Mr.  Berg,  that  the  president  be  requested  to  pre- 
pare, and  present  at  the  spring  meeting  of  the  Executive  Com- 
mittee, a  draft  of  a  programme  for  the  next  annual  convention. 
Motion  carried. 

Mr.  Cummin  moved  that  the  annual  dues  be  fixed  at  S2.00, 
beginning  the  third  Tuesday  in  October,  1902.  Motion  pre- 
vailed. 

Voted,  that  the  next  meeting  of  the  Executive  Committee  be 
held  at  the  Leland  Hotel,  Chicago,  February  22,  1902,  at  ten 
o'clock  a.  m.,  unless  convened  sooner  by  the  chairman  of  the 
P^xecutive  Committee. 

On  motion,  adjourned  at  eight  o'clock  p.  m. 
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Ahstra(t  of  Minutes  of  Meetinc;  of  Execitive  Committee 
HELD  AT  Lelani)  Hotel,  Chicago,  III.,  Febrl'arv  22,  1902. 

Meeting  called  to  order  at  ten  o'clock  a.  m.,  by  the  chair- 
man, Mr.  Arthur  Montzheiuier. 

Members  present :  A.  W.  Meirick,  \V.  S.  Danes,  C.  A. 
Lichty,  W.  O.  Eggleslon,  S.  F.  Patterson,  N.  W.  Thompson, 
James  Stannard,  Walter  A.  Rogers,  Aaron  S.  Markley.  Mr. 
Riney  came  in  later. 

Letters  of  regret  read  from  Mr.  W.  A.  McGonagle,  J.  H. 
Cummin,  W.  G.  Berg,  and  C.  P.  Austin.  Minutes  of  last 
meeting  read  and  approved. 

Letter  read  from  Mr.  L  ().  Walker,  president  of  the  Road- 
masters'  and  Maintenance  of  Way  Association,  in  regard  to 
the  two  associations  meeting  at  the  same  place  and  week, 
suggesting  that  one  meet  the  three  first  days  of  the  week,  and 
the  other  the  three  last  days  of  the  same  week.  After  dis- 
cussion, the  secretary  was  instructed  to  write  Mr.  Walker  that 
his  communication  had  been  received  and  considered  by  the 
Executive  Committee,  and  the  matter  referred  to  our  next 
convention. 

Mr.  McGonagle,  chairman  of  the  Local  Committee,  recom- 
mended meeting  at  the  West  Hotel,  Minneapolis,  fon-  our  next 
convention  ;  also  recommended  a  side  trip  to  Duluth.  Report 
was  accepted,  and  the  recommendation  adopted,  leaving  the 
matter  of  side  trip  in  the  hands  of  the  local  committee,  to 
complete  the  arrangements. 

Mr.  J.  H.  Cummin  appointed  a  committee  to  pfocure 
badges  for  guests. 

Mr.  Stannard  reported  the  death  b}'  accident  of  Mr.  J.  W. 
Taylor,  chief  engineer  of  the  St.  Louis  Terminal  Railroad  Co., 
and  the  secretary  was  instructed  to  write  to  his  family,  in 
behalf  of  the  Association,  a  letter  of  sympathy. 

Mr.  W.  G.  Berg  appointed  a  Committee  on  Memoirs. 

Local  committee  requested  to  invite  Mr.  Hill,  or  Mr.  Mor- 
gan, to  address  our  next  convention.  President  requested  to 
t 

secure  a  paper  from  some   member,  or  some  outside  party,  to 
be  read  at  the  next  convention. 
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By  vote,  the  dues  of  Edward  F.  Reynolds  were  remitted  to 
October,  1902. 

No  further  business  appearing,  adjourned  to  meet  at  the 
West  Hotel,  Minneapolis,  October  20,  1902,  at  8  o'clock  p.  m. 


Abstract  of  Minutks  of  Meetino  of  Executive  Committee, 

HELD    AT    THE    WeST    HoTEL,    MiNNEAPOLLS,    MlNN.,   MONDAY 

EVENING,  October  20,  1902. 

Meeting  called  to  order  by  Chairman  Montzheimer  at  eight 
o'clock  p.  m. 

Members  present :  Arthur  Montzheimer,  chairman,  Cyrus  P. 
Austin,  C.  A.  Litchty,  W.  E.  Smith,  J.  H.  Cummin,  James 
Stannard,  W.  S.  Danes,  Secretary  Patterson,  A.  S.  Markley, 
H.  D.  Cleaveland,  B.  F.  Pickering,  W.  M.  Noon. 

Secretary  read  a  statement  giving  some  interesting  'data, 
showing  the  Association  to  be  in  a  good  financial  condition. 

Secretary  stated  that  Mr.  Wm.  Carmichael,  of  the  Chicago, 
Rock  Island  &  Pacific  road,  had  sustained  a  serious  injury, 
resulting  in  the  loss  of  one  of  his  legs  and  was  having  a  very 
hard  time  of  it,  and  recommended  that  his  dues  be  remitted, 
and  upon  regular  motion  of  Mr.  Stannard  decided  that  this 
be  done. 

Mr.  McGouagle,  chairman  of  the  Local  Committee,  advised 
that  Mr.  Jas.  J.  Hill  promised  to  address  the  Convention,  but 
had  just  received  information  that  his  presence  would  be  re- 
quired elsewhere,  and  it  would  be  impossible  for  him  to  be 
with  us,  but  that  addresses  of  welcome  would  be  delivered  by 
the  acting  mayor  and  Mr.  G.  W.  Nye,  chairman  of  the  Com- 
mercial club. 

Mr.  McGonagle  also  stated  that  the  general  manager  of  the 
Great  Nortliern  road  said  it  would  afford  him  great  pleasure 
to  haul  two  or  three  Pullman  sleepers  and  take  our  entire  party 
to  Duluth  and  return.  Also  advised  that  the  Commercial  club 
had  arranged  for  a  theater  party  for  Wednesday  night,  and  to 
otherwise  entertain  the  members  in  many  pleasant  Vays. 

The  abstract  of  minutes  of  the  three  meetings  of  the  Execu- 
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tive  Committee,  held  during  the  year,  was  ordered  submitted  to 
the  Convention  as  the  annual  report  of  the  Executive  Com- 
mittee. 

Adjourned  at  9  :  10  p.  m. 

S.  F.  Patterson, 

Secret  an/. 

President. — (Gentlemen,  what  shall  be  done  with  the  report 
of  the  Executive  Committee? 

Mr.  Stauuard. — I  move  that  the  report  be  received  and 
published  in  our  Proceedings. 

Mr.  Markley. — 1  second  that  motion. 

President. — It  has  been  moved  and  seconded  that  the  re- 
port  be  received  and  published  in  our  Proceedings ;  all  in  favor 
of  this  motion  please  say  Aye. 

President. — The  motion  is  carried  and  this  action  will  be 
taken. 

President. — Next  we  will  hear  the  report  of  the  Committee 
on  Memoirs. 

Report  of  Committee  on  Memoirs  read  by  Assistant  Secretary 
B.  F.  Pickering. 

REPORT  OF  COMMITTEE  ON  MEMOIRS. 

Your  Committee  on  Memoirs  presents  herewith  memoirs  of  our 
deceased  members,  as  follows  :  J.  A.  Spangler,  who  died  in  October, 
1901,  J.  W.  Taylor,  who  died  December  26,  lyoi,  and  S.  S.  Millener, 
who  died  January  20,  1902. 

Walter  G.  Berg, 

Committee. 
MEMOIR. 

J.  A.  Spangleu. 

Electkd  Member October  17,  1898. 

Died October,  1901. 

J.  A;  Spangler  was  supervisor  of  bridges  and  buildings  on  the 
Pittsburg  Division  of  the  Baltimore  &  Ohio  Railway,  with  head- 
quarters at  Washington,  Pa. 

He  was  seriously  injured  in  a  wreck  on  the  road  east  of  Washing- 
ton, Pa.,  and  died  one  week  after  the  accident  without  regaining  con- 
sciousness. 

Mr.  Spangler  joined  the  Association  at  the  third  convention  in  Phil- 
adelphia, Oct.  17,  1893.     He  was  known  to  take  great  interest  in  tlie 
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work  of  the  Association,  and  had  many  warm  friends  among  the 
members. 

He  was  the  patentee  of  a  track  pile-driver,  known  as  **  Spangler's 
Track  Pile-driver,"  and  liad  expected  to  resign  liis  position  on  the 
railroad  in  the  month  following  his  death,  so  as  to  devote  his  time  to 
the  development  of  his  patent. 

MEMOIR. 

John  W.  Taylor. 

Elected  Membkk October  15,  1901. 

Died December  20,  1901. 

John  W.  Taylor  was  chief  engineer  of  the  Terminal  Railroad  Asso- 
ciation of  St.  Louis,  and  of  the  St.  Louis  Merchants'  Bridge  Terminal 
Railroad. 

At  the  time  of  his  death,  on  Dec.  26,  1901,  he  was  making  an  Inspec- 
tion trip  of  the  Terminal  Railroad  on  a  gasoline  motor  car,  and  in 
approaching  the  crossing  of  the  Wabash  R.  R.  at  North  St.  Louis, 
fearing  a  collision  with  a  Wabash  switching  engine,  jumped  from  the 
car,  was  thrown  in  front  of  the  engine  and  instantly  killed. 

Mr.  Taylor  was  born  Dec.  9,  1866,  in  Decatur,  111.,  and  graduated 
from  tiie  University  of  Illinois.  He  entered  railroad  service  in  1S86, 
serving  successively  as  chainman  and  draftsman  for  the  St.  Louis  & 
Chicago  R.  R.,  assistant  engineer  of  the  St.  Louis,  Alton  &  Terre 
Haute  R.  R.,  and  architect  in  private  practice  in  Knoxville,  Tenn.  In 
1892  he  was  appointed  assistant  engineer  of  the  St.  Louis  Terminal 
Railroad  Association,  and  was  promoted  to  the  position  of  chief  engi- 
neer on  June  1,  1900. 

Mr.  Taylor  joined  the  Association  of  Railway  Superintendents  of 
Bridges  and  Buildings  at  the  Atlanta  convention  on  October  Ifi, 
1901,  and  was  appointed  a  member  of  the  Committee  on  **  Best  Mate- 
rials and  Designs  for  Roundhouse  Pits,"  but  his  death  occurred  with- 
in less  than  three  months  after  his  becoming  a  member,  thereby  de- 
priving the  Association  of  an  esteemed  new  member,  and  one  from 
whom  the  Association  could  have  expected  valuable  assistance. 

MEMOIR. 

S.    S.    Mll.LKNKH. 

Elected  Member October  16,  18^4. 

Died January  20,  1902. 

S.  S.  Millener  was  supervisor  of  bridges  and  buildings  on  the  Balti- 
more &  Ohio  Southwestern  Railroad  at  Washington,  Ind. 

His  health  had  been  poor  for  some  years  prior  to  his  death,  and  at 
the  time  of  the  last  convention  of  the  Association  at  Atlanta,  in  Octo- 
ber, 1901,  he  was  in  Southern  California  seeking  to  regain  his  lost 
health. 

He  joined  the  Association  at  the  fourth  convention  at  Kansas  City, 
Oct.  16,  1894,  and  subsequently  was  present  at  the  New  Orleans  con- 
vention in  1895,  and  at  the  St.  Louis  convention  in  1900. 

He  served  on  the  committee  appointed  in  1900  to  report  on  "The 
best  and  most  convenient  outfit  for  bridge  gangs  and  number  of  men 
constituting  a  bridge  gang." 
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Mr.  Markley. — I  move  that  the  report  of  the  Memoir  Com- 
mittee be  received  and  made  a  part  of  our  Proceedings. 

Motion  seconded  and  carried. 

President. — Next  in  order  will  be  report  of  Committee  on 
Selection  of  Subjects. 

Mr.  Mallard. — Mr.  President,  Mr.  Berg,  the  chairman,  sent 
me  such  papers  as  he  had  collected,  and  1  would  ask  for  fur- 
ther time  on  this,  and  suggestions  from  any  of  the  members  so 
we  can  bring  in  a  full  report.  If  any  of  the  members  here 
would  like  to  have  any  subjects  brought  up  at  the  next  meet- 
ing, will  be  glad  to  have  them  handed  to  me,  and  I  will  make 
a  report  later,  at  the  pleasure  of  the  Convention. 

Secretary. — I  have  another  report  jus^  handed  to  me  which 
I  will  read. 

Report  of  Committee  on  Relief  read  by  Assistant  Secretary 
Pickering. 

West  Hotel, 
Minneapolis,  Minn.,  Oct.  21,  1902. 

To  the  Officers  and  Members  of  the  Association  of  Railway  Snj^erin- 
tendents  of  Bridges  and  Buildings  : 

Your  Committee  appointed  on  Relief  at  our  last  meeting,  which 
was  held  at  Atlanta,  Ga.,  are  happy  to  inform  you  that  during  the 
past  year  there  have  been  very  few  appHcatioDs  for  relief,  but  quite  a 
number  of  roads  have  asked  that  we  recommend  to  them  ^ood  men 
for  different  positions,  which  your  committee  has  taken  great  pleas- 
ure in  so  doing,  which  indicates  that  prosperous  times  are  still  with 
us,  and  may  they  always  continue. 

Respectfully  submitted, 

Jamer  Stannard, 
Geo.  J.  Bishop, 
C.  W.  Vandergkift, 
J.  Y.  Hill, 

Committee. 

President. — You  have  heard  the  report,  what  shall  be  done 
with  it? 

Mr.  McGonagle. — I  move  the  report  be  received  and  spread 
on  the  minutes. 

Mr.  Markley. — I  second  that  motion. 

President. — All  in  favor  of  that  motion  please  say  Aye. 
The  motion  prevails. 

President. — The  next  order  of  business  will  be  reading  of 
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the  reports  of  the  Committees  on  Investigation.  We  will  now 
listen  to  the  report,  on  subject  number  one,  "  Auxiliary  Coal- 
ing Stations ;  Best  Designs,  Capacity,  and  Method  of  Hand- 
ling Coal."     Mr.  McGonagle,  chairman. 

Report  on  subject  number  one  read  by  Mr.  McGonagle. 
(See  report  on  subject  number  one.) 

President. — We  will  now  iadjournfor  dinner,  and  I  would  like 
to  have  all  the  members  here  at  two  o'clock  p.  m.,  so  we  can 
commence  promptly  on  time. 

aftf:rnoon    session,    tuksday,    October   21, 

1902. 

President. — The  Convention  will  please  come  to  order. 

President. — I  think  subject  number  two,  "  Roof  Coverings, 
First  Cost,  Life,  Efficiency,  and  Maintenance  Expenses  for 
Various  Classes  of  Railroad  Buildings,*'  is  next,  but  as  I  under- 
stand no  report  has  been  made  by  the  committee  on  this  sub- 
ject, we  will  have  to  pass  it.  We  have  a  written  discussion  on 
this  subject,  however,  from  Mr.  Snow,  and  if  you  would  like 
to  hear  it  we  will  have  the  assistant  secretary  read  it. 

Mr.  Cummin. — Mr.  President,  inasmuch  as  the  discussion 
of  subjects  has  not  come  up  yet,  I  move  that  this  be  deferred 
until  the  regular  discussion. 

President. — All  in  favor  of  that  motion  please  say  Aye.  The 
motion  prevails. 

President. — The  next  will  be  subject  number  three,  "  Mail 
Cranes,  First  Cost,  Efficiency,  and  Maintenance  of  Various 
Styles  in  Use."  Mr.  A.  S.  Markley  is  chairman  of  that  com- 
mittee. 

Repott  on  subject  number  three  read  by  Mr.  Markley.  (See 
report. ) 

President.-  -The  next  will  be  subject  number  four,  "Best 
Method  of  Protecting  Low  Overhead  Structures  over  Tracks 
from  Gases  and  Blast  of  Locomotives,"  Mr.  G.  W.  Andrews, 
chairman.  Have  you  got  any  report  on  this  subject,  Mr.  Secre- 
tary. 

Secretary. — No,  sir. 


29 

PresideDt. — Is  there  SLuy  member  of  that  committee  present 
who  has  any  report  on  this  subject  ? 

Mr.  Lemmond. — I  wrote  Mr.  Andrews  about  it  but  I  have 
no  report  to  make  on  it. 

President. — ^The  next  is  subject  number  five,  "What  has 
been  the  Experience  in  the  Use  of  Concrete  under  Bridge  Bed- 
plates  and  Turn-tables  in  place  of  Pedestal  Stones,  and  what  is 
the  Best  Form  and  Material  forBed-plates  under  Various  Styles 
of  Iron  Bridges?"  Mr.  W.  A.  Rogers,  chairman.  The  com- 
mittee on  this  subject  is  as  follows:  W.  A.  Rogers,  Frank 
W.  Tanner,  George  J.  Bishop,  J.  H.  Markley,  A.  McNab,  and 
Oeorge  E.  Hanks.  Is  there  any  member  of  that  committee 
present  who  has  anything  to  say  on  the  subject?  Have  you 
anything  to  offer  on  this  subject,  Mr.  Markley  ? 

Mr.  J.  H.  Markley. — No,  sir,  I  have  not  heard  from  the 
chairman  at  all. 

President. — The  next  will  be  subject  number  six,  ''  Best  De- 
sign and  Recent  Practice  in  Building  Railroad  Track  Pile- 
driver."     Mr.  B.  F.  Pickering,  chairman. 

Mr.  Pickering  read  report  of  the  committee  on  subject 
number  six.     (See  report.) 

Mr.  Pickering. — I  would  say  in  addition  in  regard  to  the 
extracts  attached  to  this  report,  that  it  is  hardly  necessary  for 
me  to  read  them,  as  we  all  have  the  printed  reports  before  us, 
but  I  would  like  to  ask  the  permission,  as  chairman  of  the 
committee,  of  the  Association  to  enlarge  somewhat  upon  this 
report,  and  correct  some  few  points  in  it  before  it  goes  into 
the  Proceedings,  as  we  have  been  able  to  gather  some  reports 
since  this  went  to  press  that  will  quite  materially  add  to  the 
subject. 

President. — Next  is  subject  number  seven,  **  Best  Material 
and  Designs  for  Roundhouse  Pits,  Including  Drainage  and 
Rail  Fastenings."  Mr.  Arthur  Montzheimer  is  here  and  is 
chairman  of  this  committee. 

Report  on  subject  number  seven  read  by  the  chairman,  Mr. 
Montzheimer.     (See  report.) 

President. — Subject  number  eight  is  next,  '*  Best  Materials 
for  Wearing  Surface  of  Roadway  of  Highway  Bridge  Floors." 
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Mr.  W.  O.  Eggleston,  chairman.  Have  you  any  report,  Mr. 
Secretary. 

Secretary. — Yes,  sir. 

Report  on  subject  number  eight  read  by  Mr.  Pickering. 
(See  report.) 

President. — Gentlemen,  we  now  understand  that  the  next 
order  of  business  is  the  discussion  of  last  year's  subjects.  If  no 
other  business  is  before  the  house  we  will  proceed  with  that. 

Mr.  Markley. — Mr.  President,  last  year  three  subjects, 
questions  relating  to  turning  engines  on  turn-tables,  were  given 
out  to  individual  members  to  report  on  at  this  time,  one  was  to 
myself,  one  to  Mr.  Schall,  and  one  to  Mr.  Eggleston.  I  am 
prepared  to  get  rid  of  that  report  and  would  be  glad  to  make  it 
while  under  this  head,  and  if  you  decide  that  you  would  like  to 
have  that  report  now,  1  will  be  glad  to  make  mine. 

President. — Well,  we  will  hear  those  reports  now,  Mr. 
ISIarkley. 

Mr.  Markley. — Before  reading  my  report  1  would  like  to 
double  up  the  dollars  and  cents.  Instead  of  being  seventy- 
eight  and  one  half  cents  for  turning  the  engines  in  twenty-four 
hours,  it  should  be  one  dollar  and  fifty-seven  cents.  I  do  that 
in  justice  to  Mr.  Schall.  There  was  a  little  error  in  my  report. 
I  do  not  want  to  do'anything  that  is  not  right,  and  am 
glad  that  Mr.  Schall  called  my  attention  to  the  matter. 

Individual  or  auxiliary  report  on  turning  engines  by  hand 
power  then  read  by  Mr.  A.  S.  Markley.     (See  report.) 

President. — We  will  now  hear  from  Mr.  Schall. 

Mr.  Schall. — I  was  chairman  last  year  of  the  committee  to 
report  on  the  subject  of  operation  of  turn-tables  by  power,  and 
was  afterwards  delegated  to  get  some  additional  information  as 
to  the  cost,  and  to  make  a  supplementary  report  this  year, 
which  I  have  done,  and  will  be  pleased  to  read  it. 

Report  on  cost  of  operating  turn-tables  by  gasoline  and 
electric  power  read  by  Mr.  Schall.     (Sec  report.) 

Mr.  Pickering. — Mr.  President,  I  will  read  the  auxiliary  re- 
port by  Mr.  Eggleston  on  the  operation  of  turn-tables  by  steam 
power.     (See  report.) 

President. — I   think  we   will  now  call  for  discussion  of  last 
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year's  subject  number  four,  ^^Best  Method  of  Operatiug 
Turn- tables  by  Power.'*     (See  discussion.) 

President. — We  will  now  pass  on  to  last  year's  subject  num- 
ber  one,  ^^  Methods  of  Sinking  Foundations  for  Bridge  Piers- 
in  Depth  of  Water  Twenty  Feet  and  Under."  Mr.  G.  W, 
Andrews  was  chairman  of  tliat  committee.  I  would  like  to 
hear  from  some  member  on  this  subject.     (See  discussion.) 

President. — Does  any  other  member  wish  to  say  anything  on 
this  subject?  If  not  we  will  take  up  last  yeai*'s  subject  num- 
ber two,  **  Passenger  Platforms  at  Way  Stations,  Best  Material 
and  Cost  of  Same."  Mr.  J.  B.  Sheldon  was  chairman  of  the 
committee  on  that  subject.     (See  discussion.) 

President  — We  will  now  pass  to  the  next  subject,  number 
three,  "  Slips  for  Ferry  Boats  Used  for  Transferring  Railway 
Cars."     Mr.  Isaacs  was  chairman  of  that  committee. 

President. — I  find  there  was  no  report  on  this  subject,  there- 
fore we  will  pass  to  subject  number  five,  "Auxiliary  Coaling 
Stations;  Best  Design,  Capacity,  and  Method  of  Handling 
Coal."     Mr.  W.  A.  McGonagle,  chairman. 

Mr.  Cummin. — Think  we  should  pass  this  subject  over 
for  the  present,  as  that  is  one  of  this  year's  subjects ;  there 
was  no  report  made  on  it  last  year  and  it  will  come  up  this 
year. 

President. — I  think  that  is  the  proper  thing  to  do,  so  we  will 
pass  to  number  six,  "Water  Stations;  Best.  Material  for 
Foundations,  Tanks,  Substructure,  Connections,  Capacity," 
etc.  Mr.  Markley  was  chairman  of  the  committee  on  that  sub- 
ject.    (See  discussion.) 

President. — We  will  pass  to  subject  number  seven,  "Is  it 
Best  for  Railroad  Companies  to  Erect  Their  Own  Steel  Struc- 
tures, or  Let  the  Manufacturers  Erect  Them?"  Mr.  O.  J. 
Travis  was  chairman  of  that  committee.      (See  discussion.) 

President. — We   will    now   pass   to   subject   number  eight, 

"The  Best  and  Most  Convenient  Outfit  Cars  for  Bridge  Gangs, 

and  Number  of  Men  Constituting  a  Bridge  Gang."     Mr.  A.  W. 

Merrick    was    chairman    of    the   committee   on    this    subject. 

Would  like  to  hear  from  any  of  the  members  on  this  subject. 

(See  discussion.) 
3 
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President. — Before  we  adjourn  I  believe  Mr.  Reid  wishes  to 
make  some  remarks  about  his  committee. 

Mr.  Reid. — I  would  like  to  see  the  members  of  the  Auditing 
Committee  after  the  close  of  this  meeting,  and  think  that  if  we 
can  get  together  right  after  this  meeting  is  over  we  can  close 
up  the  affairs  in  a  very  short  time. 

Mr.  Cummin. — I  move,  Mr.  President,  that  we  adjourn  to 
meet  again  at  7 :  80  o'clock  this  evening  in  some  other  room. 

Motion  seconded  by  Mr.  Stannard. 

President. — All  in  favor  of  the  motion  please  say  Aye,  those 
opposed.  Nay.  The  Ayes  have  it  aud  the  meeting  will  be  ad- 
journed until  7  :  30  to-night,  to  meet  in  another  room  which  the 
hotel  people  will  provide  for  us. 

EVENING   SESSION,  TUESDAY,   OCTOBER  21,  1902. 

Meeting  called  to  order  by  the  president,  Mr.  Danes,  7  :  30 
o'clock  p.  m.,  in  south  parlor  of  the  West  Hotel. 

President. — ^The  first  subject  for  discussion  will  be  this  year's 
subject  number  one,  ^^  Auxiliary  Coaling  Stations;  Best 
Designs,  Capacity,  and  Method  of  Handling  Coal."  This 
subject  was  brought  forward  from  last  year,  and  Mr.  W.  A. 
McGonagle  is  chairman  of  the  committee  on  same.  (See  dis- 
cussion.) 

Mr.  Cummin. — As  the  hour  is  getting  late  I  would  suggest 
that,  in  place  of  taking  up  another  subject  to-night,  we  call 
for  reports  of  the  different  committees,  the  Nominating  Com- 
mittee, the  Committee  on  Subjects,  and  one  or  two  other  little 
matters  that  we  might  take  up  now. 

President. — If  the  Committee  on  Subjects  are  ready  to  make 
their  report  we  will  now  listen  to  it. 

Report  of  Committee  on  Subjects  read  by  Mr.  Mallard. 

REPORT  OF  COMMITTEE   ON  SUBJECTS. 

1.  Best  fal§e  work  for  rocky  bottom  in  rapid  currents  where  piles 
cannot  be  driven. 

2.  Should  ties  of  bridges  be  gained  so' as  to  leave  rail  without  cam- 
ber or  should  a  portion  of  camber  be  taken  out  ? 

3.  In  case  one  arm  of  an  important  metal  drawbrid(;e,  over  a  deep 
stream,  should  be  wrecked,  what  is  the  most  expeditious  way  to  i-e- 
store  railway  and  water  traffic  ? 


33 

4.  What  is  the  best  form  of  traveler  to  U8e  in  erecting  steel  railway 
bridges  of  spans  up  to  200  feet  ? 

5.  Best  method  of  protecting  solid  steel  floors  of  bridges. 

6.  Best  plans  for  small  tool  houses,  including  switchmen  and  car 
repairers'  shanties  and  section- tool  and  hand-car  houses. 

7.  Best  practicable  sanitary  arrangements  for  small  stations  where 
there  are  no  water  or  sewer  systems. 

8.  Best  method  of  making  annual  inspection  of  bridges  and  cul- 
verts and  form  of  report  to  be  made. 

9.  Water  filters  or  other  methods  of  purifying  water  for  engine 
use. 

10.  Best  methods  of  storing  fuel  oil,  with  appliances  for  supplying 
locomotives,  including  plan  of  water  stations,  showing  relative  ar- 
rangement of  fuel  and  water  supply. 

W.  G.  Bebo, 
C.  C.  Mallard, 

W.  A.  McGONAOLE, 

J.  H.  Cummin, 

Committee, 


President. — What  shall  be  done  with  the  report? 

Mr.  Markley. — 1  move  the  report  be  adopted. 

Mr.  Liehty. — I  second  the  motion. 

President. — All  in  favor  of  that  motion  please  signify  it  by 
saying  Aye.     The  motion  prevails. 

Mr.  Cummin. — Mr.  President,  the  Nominating  Committee 
would  respectfully  pi'esent  the  following  report : 

President— B.  F.  Pickering,  B.  &  M.  R.  R. 
First  Vice-President— G.  C.  Mallard,  So.  Pac.  Co. 
Second  Vice-President— A.  Shane,  T.,  St  L.  &  K.  C.  R.  R. 
Third  Vice-President — A.  Zimmerman,  Col.  <&  So.  Ry. 
Fourth  Vice-President. — Arthur  Montzheimer,  C.  A  N.  W.  Ry. 
Secretary. — S.  F.  Patterson,  B.  &  M.  R.  R. 
Treasurer.— N.  W.  Thompson,  P.,  F.  W.  A  C.  Ry. 
Executive  Committee.— W.  E.  Smith,  C,  M.  &  St  P.  Ry.;   A.   W. 
Merrick,  C.  A  N.  W.  Ry.;  C.  P.  Austin,  B.  A  M.  R.  R.;  C.  A.  Liehty, 
C.  A  N.  W.  Ry. ;  W.  O.  Eggleston,  C.  A  Erie  R.  R. ;  J.  H.  Markley,  T., 
P.  A  W.  Ry. 

J.  H.  Cummin, 
J.  Stannabd, 
A.  S.  Markley. 

Committee, 

President. — What  shall  we  do  with  the  report  of  the  Nomi- 
nating Committee?  Unless  there  are  objections  the  report  will 
be  spread  upon  the  minutes  as  read. 

Mr.  Stannard. — I  move  that  we  now  adjourn  until  nine 
o'clock  to-morrow  morning. 

Motion  seconded  and  carried. 
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President. — We  will  now  adjoorn  until  to-morrow  morning^ 
at  nine  o'clock. 

MORNING  SESSION,  WEDNESDAY,  OCTOBER  22, 1902. 

Meeting  called  to  order  "by  President  Danes  at  9.35  o'clock 
a.  ni. 

President. — ^There  was  an  appointment  of  one  committee 
which  was  overlooked  yesterday,  the  Obituary  Committee,  and 
I  will  appoint  Messrs.  Joseph  H.  Cummin,  R.  H.  Reid,  and 
R.  C.  Sattley  as  that  committee. 

President. — Is  there  any  other  committee  ready  to  report? 
If  not  we  will  take  up  subject  number  two  for  discussion, 
"  Roof  Coverings,  First  Cost,  Life,  Efficiency,  and  Mainten- 
ance Expenses  for  Various  Classes  of  Railroad  Buildings/" 
(See  discussion.) 

President. — We  will  now  pass  to  subject  number  tliree, 
"  Mail  Cranes,  First  Cost,  Efficiency,  and  Maintenance  of  Va- 
rious Styles  in  Use."  Mr.  A.  S.  Markley  is  chairman  of  this 
committee.      (See  discussion.) 

President. — Next  will  be  subject  number  four,  "Best 
Method  of  Protecting  Low  Overhead  Structures  over  Tracks 
from  Gases  and  Blast  of  Locomotives,"  but  there  is  no  report  on 
this  subject.  Also  no  repoit  on  subject  number  five,  '*  What 
has  been  the  Experience  in  the  Use  of  Concrete  under  Bridge 
Bed-plates  and  Turn-tables  in  place  of  Pedestal  Stones,  and 
what  is  the  Best  Form  and  Material  for  Bed-plates  under 
Various  Styles  of  Iron  Bridges?"  Therefore,  as  no  committee 
reports  have  been  made  on  subjects  numbers  four  and  five, 
we  will  pass  on  to  subject  number  six,  "  Best  Design  and  Re- 
cent Practice  in  Building  Railroad  Pile-driver."  Mr.  B.  F. 
Pickering  is  chairman  of  that  committee.     (See  discussion.) 

President. — We  will  now  pass  to  subject  number  seven, 
**  Best  Material  and  Designs  for  Roundhouse  Pits,  including 
Drainage  and  Rail  Fastenings."  Mr.  Arthur  Montzheimer, 
chairman.      (See  discussion.) 

President. — The  next  subject  is  number  eight,  ''  Best  Mate- 
rials   for  Wearing    Surface   of  Roadway  of  Highway  Bridge 
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Floors."  There  is  a  report  and  we  will  now  take  this  subject 
tip  before  we  adjourn.     (See  discussion.) 

President. — Before  adjourning  Mr.  McGonagle  wishes  to 
•make  a  statement. 

Mr.  McGonagle. — A  trip  has  been  arranged  for  this  after- 
noon by  the  Minneapolis  Commercial  club,  carriages  will  be  in 
waiting  at  the  entrance  to  the  hotel  at  two  o'clock.  We  will 
:all  go  with  our  ladies  and  take  a  trip  to  the  various  points  of 
interest  about  the  city  and  to  the  Pillsbury  Flouring  Mills, 
Meeker  Island  Dam,  etc. ;  also  a  theater  party  has  been  ar- 
ranged by  the  Minneapolis  Commercial  club  for  to-night,  and 
•each  member  is  requested  to  come  foi'ward  immediately  after 
the  close  of  the  session  at  noon  to-day  and  secure  these  tickets. 
After  the  members  are  supplied,  if  there  are  any  tickets  left 
over  they  are  to  be  distributed  to  the  friends  of  the  Associa- 
tion. The  members,  however,  are  to  be  supplied  first.  This 
is  the  desire  of  the  Commercial  club.  In  regard  to  the  trip  to- 
morrow afternoon,  it  has  been  arranged  to  leave  the  hotel  at 
one  o'clock  p.  m.,  and  to  proceed  by  special  trolley  cars  to 
St.  Paul,  and  to  visit  the  Indian  mounds,  state  fish  hatchery, 
the  American  Hoist  and  Derrick  company's  works,  etc.,  and 
afterwards  to  attend  a  dinner  to  be  given  at  the  Commercial 
•club  rooms,  St.  Paul,  as  the  guests  of  the  American  Hoist  and 
Derrick  company. 

Mr.  McGonagle. — Mr.  President,  I  have  the  report  of  the 
•Gommittfie  on  Resolutions  ready  to  read. 

President. — All  right,  we  will  be  glad  to  listen  to  it,  Mr. 
McGonagle. 

Report  of  Committee  on  Resolutions  thereupon  read  by  Mr. 
McGonagle,  chairman : 

Yoar  Committee  on  ResolutioDS  beg  leave  to  report  aa  follows: 

Resolved,  That  the  thanks  of  this  Association  are  hereby  tendered 
to  the  Great  Northern  Railway,  the  Duluth,  Missabe  <&  Northern 
Railway,  and  the  Duluth  &  Iron  Range  R.  R.  for  courtesies  extended 
to  the  members  of  our  Association  in  the  way  of  free  transportation. 

ReBolved,  That  the  thanks  of  our  Association  are  hereby  tendered 
ito  the  Pullman  company  for  special  rates  of  transportation  for  our 
•members.  Also  to  the  manager  of  the  West  Hotel  for  courtesies  ex- 
itended  in  arrangements  for  our  comfort. 

Resolvedy  That  we  duly  appreciate  the  courtesies  extended  to  us 
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by  Mayor  JoneB  of  Minneapolis,  and  by  Mr.  W.  G.  Nye,  representiDg^ 
the  Minneapolis  Commercial  club,  for  many  courtesies  extended  to 
our  ladies  as  well  as  to  our  members,  and  for  the  hospitable  welcome 
to  Minneapolis. 

Resolved,  That  the  thanks  of  our  members  are  hereby  tendered  to 
the  American  Hoist  and  Derrick  company  for  very  pleaa^nt  enter- 
tainment for  our  ladies  and  our  members  during  the  trip  to  St.  Paul. 

Resolved,  That  we  hereby  tender  our  thanks  to  each  and  all  of  our 
members  who  have  in  any  way  contributed  to  the  success  of  our  Con- 
vention. 

W.   A.   McGONAOLE, 

W.  M.  Noon, 
H.  D.  Cleaveland, 
J.  S.  Leumond, 
W.  E.  Smith, 

Committee. 

Mr.  Cummin. — T  would  move  that  we  add  to  that  report,  that 
the  moBt  sincere  thanks  of  this  Association  be  extended  to  Mr. 
McGonagle  and  the  Local  Entertainment  Committee  for  the  ele- 
gant entertainment  provided  for  our  Association  while  at  Min- 
neapolis, and  for  the  trip  that  has  been  arranged  to  the  iron 
ranges. 
.  Mr.  Markley. — Second  the  motion. 

Mr.  McGonagle. —  I  wish  this  addition  would  not  appear  in 
the  resolutions.  If  the  Local  Committee  have  done  anything 
to  receive  the  thanks  of  the  Convention  we  know  that  we  have 
those  thanks,  and  it  is  not  necessary  to  place  this  on  record, 
as  we  have  simply  done  our  duty  and  do  not  desire  any  record 
to  be  made. 

Mr.  Cummin. — We  will  let  this  come  in  afterwf^rd's  as  ao 
additional  resolution. 

President. — ^You  have  heard  the  report  of  the  Committee  od 
Resolutions. 

Mr.  Stannard. — I  move  the  adoption  of  the  report. 

Motion  seconded  and  carried. 

« 

President. — We  will  listen  to  the  report  of  the  Auditing 
Committee. 

Report  of  Auditing  Committee  read  by  Mr.  Reid. 

To  the  Association  of  Railway  Superintendents  qf  Bridges  and  Build- 
ings : 

We,  the  undersigned  Auditing  Committee,'  beg  leave  to  present 
the  following: 
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BBPOBT  OF  SECRETABT. 

On  hand  and  dues  <iolleoted $786.10 

Sale  of  Proceedings 54.50 

Advertisements 1,086.00 

Total  received $1,926.60 

Expenses 1,618.17 

Cash  in  hands  of  secretary,  October  21, 1902,  $313.4^ 

REPORT  OF  TREASURER. 

c 

Gash  on  hand,  October  21, 1902      ....  $719.51 

B.  H.  Reid, 
J.  H.  Marklbt, 
J.  P.  Canty, 

Auditing  Committee, 

President. — You  have  heard  the  report,  what  shall  we  do  with 
it? 

Mr.  Stannard. — I  move  the  report  be  received  aod  placed  in 
our  records. 

Mr.  Pickering. — I  second  the  motion. 

President. — All  in  favor  please  say  Aye,  those  opposed,  Nay. 
The  motion  is  carried. 

President. — We  will  now  adjourn  the  meeting  until  to-mor- 
row at  ten  o'clock  a.  m. 

MORNING  SESSION,  THURSDAY,  OCTOBER  23,  1902. 

Meeting  called  to  order  by  the  president  at  10  o'clock  a.  m. 

President.-— The  first  thing  to  come  up  this  morning  will  be 
listening  to  letters  of  regret  from  those  members  unable  to  at- 
tend the  Convention. 

Mr.  Pickering  then  read  letters  of  regret  from  W.  A.  Rog- 
ers,  A.  Shane,  M.  D.  Short,  C.  W.  Gooch,  H.  M.  Henson,  G. 
0.  Lilly,  W.  G.  Berg,  A.  Zimmerman,  C.  W.  Vandergrift,  P. 
N.  Watson,  and  O.  J.  Travis. 

President. — Is  the  Committee  on  Obituary  ready  to  make 
their  report  ? 

Repoi-t  of  Obituary  Committee  read  by  Mr.  Cummin. 

Whereas:  God  in  His  infinite  wisdom  has  been  pleased  to  remove 
from  our  number  three  of  our  members,  thus  severlnfi^  more  links  in 
the  chain  of  friendship  that  binds  us  together,  and  affain  reminding 
lis  of  the  uncertainty  of  human  life,  and  the  immutable  certainty  of 
death,  therefore  be  it 
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Resolved :  That  we,  as  an  Association,  sincerely  mourn  the  loss  of 
these  members,  Messrs.  J.  W.  Taylor,  J.  A.  Spangler,  and  S.  S.  Mil- 
lener. 

Resolved:  That  the  sympathy  of  this  Association  be  tendered  to 
the  families  of  our  deceased  members  by  the  Secretary,  and  that  a 
copy  of  these  resolutions  be  printed  in  full  in  our  Proceedin^^ 

J.  H.  Cummin, 
R.  C.  Sattley, 
R.  H.  Reid, 

Committee. 

President. — You  have  heard  the  report  of  the  Obituaiy  Com- 
mittee.    What  do  you  wish  to  do  with  the  report? 

Mr.  Markley. — I  move  the  report  be  adopted  and  placed  on 
record  in  our  Proceedings. 

Motion  seconded  and  carried. 

President. — Next  thing  will  be  unfinished  business.  Has 
any  member  anything  to  offer  under  that  head  ? 

Secretary  Patterson. — Mr.  President,  under  the  head  of 
unfinished  business  there  is  a  matter  that  came  up  l:)efore  the 
Executive  Committee  of  this  Association  the  other  night  in  the 
way  of  a  communication  from  the  Roadmasters'  Association 
from  Mr.  Walker,  in  regard  to  our  meeting  the  same  week  that 
they  meet  and  at  the  same  place.  It  is  suggested  that  we 
meet  the  three  first  days  of  the  week,  or,  that  is,  that  one  As- 
sociation meet  the  three  first  days  of  the  week  and  the  other 
the  three  days  following,  so  we  can  mingle  together,  or  enjoy 
each  other's  outing,  by  holding  the  conventions  together  at  the 
same  place  and  the  same  time. 

The  Executive  Committee  have  referred  the  matter  to  the 
Convention. 

Mr.  Pickering  thereupon  read  the  following  letters  from 
Mr.  I.  O.  Walker,  President  Roadmasters'  and  Maintenance 
of  Way  Association. 

ROADMASTEKS*  AND  MAINTENANCE  OF  WAT  ASSOCIATION. 

Office  of  Pbesidbnt. 

Paducah,  Ky.,  Dec.  17,  1901. 

S.  F.  Patterson,  Sec'y  Ass'n  of  R.  S.  of  B.  &  B.,  Concord,  N.  H. 

Dear  Sir:~I  am  directed  by  the  Executive  Committee  to  ask  you 
to  ascertain  if  your  Executive  Committee  can  arrange  to  have  your 
meeting  take  place  on  the  third  Tuesday  in  September  instead 
of  the   third   Tuesday   in   October.    Many  members  of  the  Road- 
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mastera'  Association  are  interested  in  bridge  work,  and  prob- 
ably a  good  many  of  them  are  members  of  your  Association.  The 
Idea  is  that  quite  a  number  of  tlie  membera  will  be  able  to  stay 
over  and  meet  with  you  next  fall  if  your  meeting  takes  place  one 
week  after  ours. 

I  believe  it  would  be  one  of  the  best  things  that  could  happen  for 
both  associations  if  we  could  arrange  to  meet  in  the  same  place,  and 
in  the  same  week,  hereafter;  one  association  to  take  the  first  three 
days,  the  other  association  the  last  three  days  of  the  week,  and  I  be- 
lieve it  will  be  advisable  to  bring  this  matter  before  both  associations 
next  fall  and  see  if  this  cannot  be  arranged.  The  Executive  Com- 
mittee would  have  been  glad  to  have  changed  the  meeting  date  of 
our  Association  to  agree  with  yours  but  that  power  is  not  vested  in 
the  Executive  Committee  under  our  present  by-laws. 

Yours, 

I.  O.  Walkbb. 

Paducah,  Ky.,  Dec.  21, 1901. 

S.  F.  Patterson,  Sec'y  Ass'n  of  Sup'ts  B.  &  B.,  Concord,  N.  H. 

Dbab  Sib:  Answering  your  favor  of  Dec.  17th,  I  wish  to  say  it 
was  not  the  intention  of  our  association  to  ask  your  association  to  ^ 
Join  with  us,  but  simply  to  have  the  meetings  as  near  together  in  dis- 
tance and  time  as  convenient.  I  had  forgotten  in  my  former  letter 
to  tell  you  that  our  meeting  takes  place  on  the  second  Tuesday  in 
September,  while  yours  takes  place  on  the  third  Tuesday  in  October. 
I  Selieve  it  would  be  well  to  take  up  this  matter  at  tlie  next  meeting 
of  your  association,  unleRS  it  can  be  handled  entirely  by  the  Execu- 
tive Committee.  I  believe  if  we  would  meet  in  the  same  town  here- 
after,— sav,  your  meeting  take  place  on  the  first  three  days  of  the 
week,  and  our  meeting  take  place  the  second  three  days  of  the  same 
week,— that  both  associations  would  be  benefited. 

Yours, 

I.  O.  Walkeb. 

Mr.  Cummin. — Mr.  President,  as  that  letter  states,  this 
subject  came  up  about  eleven  years  ago  in  this  Association ; 
at  that  time  it  was  decided  by  the  members  of  our  Association 
that  they  did  not  think  it  was  wise  to  merge,  if  I  might  use 
that  term,  the  two  associations  into  one.  As  for  our  meeting 
at  the  same  time  and  place,  I  think,  most  assuredly  that  the 
same  arguments  that  held  good  at  our  meeting  in  Cincinnati 
hold  good  to-day,  if  not  stronger.  At  that  time  we  were  a 
weak  organization,  but  at  the  same  time  we  thought  that  we 
were  able  to  paddle  our  own  canoe  and  to  stand  on  our  own 
bottom,  and  1  think  that  if  we  were  then,  that  we  are  still  more 
able  at  the  present  time.  While  we,  as  superintendents  of 
bridges  and  buildings,  are  brought  closely  in  contact  with  the 
roadmasters  and  supervisors  of  the  different  railroads, — in 
fact,  more  closely  connected  with  them  than  any  other  branch 
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of  a  railroad  system, — yet  Lt  seems  to  me  that  it  woald  be 
wiser  for  us  to  continue  in  the  way  we  have  been  going  on  for 
the  past  few  years  than  to  accede  to  this  request.  There 
would  be  differences  come  up ;  probably  the  most  important 
one,  in  regard  to  the  place  of  meeting.  The  roadmasters  here- 
tofore have  been  meeting  in  the  month  of  September;  they 
have  now  already  changed  their  date  to  the  same  date  that  we 
meet.  At  their  last  convention  in  Milwaukee  the  date  of  meet- 
ing was  left  with  the  executive  committee.  They  held  a  meet- 
ing in  Chicago  a  week  ago  Monday,  and  decided  on  the  third 
Tuesday  in  October,  190B,  at  Kansas  City,  Mo.  That  is  our 
regular  fixed  date  of  meeting,  and  if  they  are  going  to  meet 
the  third  Tuesday,  I  fail  to  see  where  each  association  can  get 
three  days  in  the  same  week,  unless  we  carry  our  meeting  over 
and  meet  on  Sunday,  and  it  seems  to  me  that  their  action  in 
changing  their  date  would  preclude  any  possibility  of  our  tak- 
ing the  action  requested  of  us  at  this  time.  I  would,  therefore, 
move,  Mr.  President,  that  the  secretary  be  instructed  to  say, 
that  after  due  consideration,  the  Association  of  Railway  Super- 
intendents of  Bridges  and  Buildings  have  decided  to  continue 
along  the  same  lines  as  at  present. 

Mr.  Mallard. — I  second  the  motion. 

President. — Gentlemen,  you  have  heard  the  motion,  all  in 
favor  of  same  will  please  signify  it  by  saying  Aye;  those 
opposed,  Nay.     The  motion  is  carried. 

Secretary  Patterson. — There  is  another  matter  that  I  sup- 
pose might  come  up  under  this  head  in  regard  to  the  changing 
of  the  constitution  and  by-laws.  It  was  discussed  somewhat 
in  the  Executive  Committee,  namely,  in  regard  to  the  change 
in  the  annual  dues. 

Mr.  Cummin. — Mr.  President,  at  the  last  Executive  Commit- 
tee meeting  held  in  Atlanta,  Ga.,  there  was  a  resolution 
brought  up  by  myself  to  the  effect  that,  commencing  October, 
1902,  the  annual  dues  of  this  Association  be  two  dollara  a 
year.  Of  course  that  could  not  be  fully  acted  upon  at  that 
time.  I  move  now,  sir,  that  the  constitution  and  by-laws  be 
cori-ected  to  make  the  dues  two  dollars  instead  of  three  dol- 
lars. 
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Mr.  Stannard. — I  second  the  motion,  Mr.  President. 

President. — It  has  been  moved  and  seconded  that  the  con- 
stitution and  by-laws  be  changed  to  make  the  dues  read  two 
dollars  instead  of  three  dollars  a  year,  all  in  favor  of  this 
motion  please  say  Aye ;  those  opposed.  Nay.  The  Ayes  have 
it,  and  the  motion  prevails. 

President. — We  will  close  on  unfinished  business  and  pass 
to  new  business. 

Mr.  Cummin. — Under  the  head  of  new  business,  Mr.  Pi*esi- 
dent,  there  is  a  matter  that  I  would  like  to  biing  before  the 
members  of  this  Association.  We  have  two  members  of  this 
Association,  Mr.  N.  W.  Thompson  and  Mr.  Holland  W. 
Fletcher,  who  have  always  taken  an  active  interest  in  the 
meetings  and  in  the  proceedings  of  this  Association,  and,  as  a 
rule,  have  attended,  I  believe,  about  every  meeting  that  we 
have  had.  They  are  now  retired  from  active  service  in  rail- 
road work,  and  I  would  therefore  move,  sir,  that  these  two 
members  be  elected  life  members  of  the  Association  of  Rail- 
way Superintendents  of  Bridges  and  Buildings,  entitled  to  all 
its  rights  and  privileges,  and  exempt  from  all  dues  to  the 
Association  of  any  kind. 

Mr.  Mallard. — I  second  the  motion. 

Mr.  Markley. — Before  any  action  is  taken,  would  it  not  be 
necessary  to  embody  or  incorporate  this  resolution  as  to  cre- 
ating life  members  in  our  by-laws  and  constitution  before  we 
go  ahead?  I  assure  you  that  I  am  strictly  in  sympathy  with 
the  movement,  but  would  do  it  legally  and  in  a  proper  way. 

Mr.  Cummin. — ^There  is  nothing  in  the  constitution  or  by- 
laws of  this  Association  that  prohibits  any  such  action  being 
taken  by  the  Convention  at  any  time. 

Mr.  Markley. — I  do  n't  think  this  can  be  done  without  first 
going  through  the  Executive  Committee. 

Mr.  Cummin. — I  claim  that  this  body  when  in  convention  is 
superior  to  the  Executive  Committee  of  this  Association,  and 
I  claim  this  as  a  member  of  the  Executive  Committee  myself. 

Mr.  Pickering. — I  heartily  agree  with  Mr.  Cummin,  but  it 
seems  to  me  that  it  is  necessary  for  this  matter  to  come  up  in 
the  form  of  an  amendment  to  article  nine  of  the  constitution, 
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because  that  provides  that  no  member  being  one  ye^r  in 
arrears  for  dues  will  be  entitled  to  vole  at  any  election,-  and 
any  member  one  year  in  arrears  may  be  stricken  from  the  list 
of  members  at  the  discretion  of  the  Executive  Committee. 
Now,  bow  would  it  be  if  a  member  had  no  dues  to  pay  ? 

Mr.  Cummin. — These  two  members  are  in  good  standing  as 
members  of  this  Association ;  they  have  paid  up  their  dues  to 
date,  and  atand  equal  with  apy  member  on  the  floor  of  this 
Convention,  but  in  honor  to  their  past  service,  which  has  cov- 
ered many  years,  is  the  reason  I  offered  the  resolution  that 
I  did. 

President. — Gentlemen,  you  have  heard  the  resolution  offered 
by  Mr.  Cummin,  that  the  two  members  referred  to  by  him  be 
elected  life  members  of  this  Association,  to  be  exempt  from 
all  dues,  and  to  be  entitled  to  all  the  rights  and  privileges  of 
the  Association.  All  in  favor  of  that  resolution  please  signify 
it  by  saying  Aye ;  those  opposed.  Nay.     The  Ayes  have  it. 

Mr.  Markley. — Now,  in  line  with  this  resolution,  Mr.  Presi- 
dent, I  move  that  the  by-laws  and  constitution  be  made  to 
read  in  accordance  with  this  resolution,  so  that  any  one  I'ead- 
ing  our  by-laws  and  constitution  will  understand  the  matter. 

Mr.  Stannard. — Don't  think  there  is  any  necessity  of  doing 
that;  the  constitution  does  not  have. to  read  that  way. 

Mr.  Cummin. — Mr.  President,  in  order  to  prevent  any  fu- 
ture agitation  on  this  subject  I  think  it  might  be  wise  to  just 
add  another  clause  in  regard  to  life  membership ;  that  would 
settle  the  whole  matter. 

Mr.  Markley. — I  would  move  then,  Mr.  President,  that 
another  clause  be  added  to  our  constitution  to  embody  the  mo- 
tion or  resolution  offered  by  Mr.  Cummin. 

Mr.  Reid. — I  second  the  motion. 

President. — All  in  favor  of  the  motion  please  say  Aye.  The 
Ayes  have  it  and  the  motion  is  carried. 

Mr.  Cummin. — I  think  it  would  be  well,  when  the  secre- 
tary makes  out  the  directoiy  of  members  in  our  proceedings, 
in  addition  to  showing  the  list  of  active  and  deceased  mem- 
bers, to  add  the  life  members  under  a  separate  heading, 
to  show  who  the  life  members  of  this  Association  are ;  that 
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is,  in  the  directory  of  members  where  printed  in  our  Pro- 
ceedings, that  these  two  gentlemen  appear  as  life  members 
separate  from  the  others. 

Secretary  Patterson. — Are  there  any  other  meipbers  that 
would  naturally  come  under  this  head  ?  How  about  our  es- 
teemed member,  John  Foreman  ? 

Mr.  Cummin. — He  has  not  retired  and  never  will.  He  has 
only  been  superintendent  of  bridges  and  buildings  of  the  Phila- 
delphia &  Reading  railroad  for  fifty-eight  years,  and  he  is  not 
ready  to  retire  yet. 

President. — Mr.  Cummin,  will  you  please  read  the  list  of 
nominations  ?  ^ 

List  of  names  recommended  for  the  various  offices  by  tlie 

Nominating  Committee  thereupon  read  by  Mr.  Cummin,  the 

chairman  of  that  committee. 

President.— B.  F.  Pickering. 
Fii-st  Vice-President.— C.  C.  Mallard. 
Second  Vice-President. — A.  Shane. 
Third  Vice-President — A.  Zimmerman. 
Ftmrth  Vice-President. — A.  Montzheimer. 
Secretary. — S.  F.  Patterson. 
Treasurer. — N.  W.  Thompson. 

Executive  Membei-s. — W.  E.  Smith,  A.  W.  Merrick,  C.  P.  Austin, 
C.  A.  Lichty,  W.  O.  Eggleston,  J.  H.  Markley. 

President. — Gentlemen,  you  have  heard  the  report  of  the 
Nominating  Committee,  what  shall  be  done  with  it? 

Mr.  Cummin. — I  would  move  that  Mr.  Reid  cast  one  ballot 
for  the  names  upon  this  list. 

Mr.  Lichty. — I  second  the  motion. 

Motion  carried. 

Mr.  Reid. — Mr.  President,  the  vote  of  the  Association  is 
hereby  cast  for  the  members  for  the  respective  otlices  as  rec- 
ommended. 

President. — The  ballot  has  been  cast  and  the  names  read  by 
Mr.  Reid  are  thereby  duly  elected  for  the  coming  year. 

President. — Mr.  Pickering,  you  have  been  elected  president 
of  this  Association,  do  you  accept  the  office? 

Mr.  Pickering. — I  do,  sir,  with  thanks. 

Mr.  Danes. — I  turn  the  gavel  over  to  you,  and  I  wish  to 
thank  all  the  members  of  this  Association  for  the  honor  be- 
stowed upon  me  and  for  the  interest  they  have  shown  in  this 
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*  CoDveDtion.  Thanking  yoa  all,  I  turn  the  office  over  to  Mr. 
Pickering. 

President  Pickering. — Gentlemen,  I  believe  as  to  the  names 
of  the  other  gentlemen  who  have,  like  myself,  been  honored  at 
your  hands,  that  it  is  customary  to  ask  all  if  they  accept  the 
the  office  to  which  elected.  Mr.  C.  C.  Mallard,  do  you  accept 
the  office  of  first  vice-president? 

Mr.  Mallard. — I  thank  you  for  the  honor.  I  hardly  ex- 
pected to  reach  or  climb  so  high  in.  the  ladder,  but  I  will  en- 
deavor to  do  all  I  can  to  further  the  interests  of  the  Association, 
and  try  to  turn  over  a  new  leaf  and  to  show  a  little  more 
interest  than  i  have  heretofore. 

President. — Messrs.  Shane  and  Zimmennan  not  being  present, 
Mr.  Montzheimer,  1  ask  you  if  you  accept  the  office  of  fourth 
vice-president  to  which  you  have  been  elected  ? 

Mr.  Montzheimer. — I  thank  you  very  much  for  the  honor 
conferred  upon  me,  and  will  do  all  I  can  as  far  as  my  ability 
goes  to  help  the  Association  in  any  way  that  I  can. 

President. — Mr.  Patterson,  do  you  accept  the  office  as  sec- 
retary ? 

Mr.  Patterson. — I  do. 

Mr.  Lichty. — I  believe  the  honorable  gentleman  deferred  his 
speech  until  next  year. 

Secretary  Patterson. — Gentlemen,  I  think  the  last  party  who 
spoke  is  entirely  out  of  order  and  shows  some  ignorance,  be- 
cause we  do  not  know  what  is  coming  next  year,  it  is  too  far 
off  to  count  on  next  year.  I  assure  you,  gentlemen,  that  I  ap- 
preciate the  honor  bestowed  upon  me,  and  the  many  courtesies 
and  pleasant  greetings  that  you  have  givep  me  during  the  last 
eleven  years  thatl  have  occupied  this  position,  and  it  certainly 
gives  me  great  pleasure  to  feel  that  I  have  your  confidence  to 
such  a  great  extent.  It  has  been  my  effort  to  issue  the  Pro- 
ceedings promptly  and  in  good  shape,  and  to  conduct  the 
business  of  my  office  for  the  best  interests  of  the  Association. 

President. — I  think  all  of  us  fully  appreciate  the  efforts  you 
make  in  our  behalf. 

President. — Mr.  Thompson,  you  have  been  elected  treasurer 
of  this  Association,  do  you  accept  the  office  ? 
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Mr.  Thompson. -I- 1  do,  and  will  put  foi*tb  my  best  efforts  to 
do  my  duty  and  keep  the  money  safely. 

President. — ^The  members  of  the  Executive  Committee  not 
all  being  present,  Mr.  Austin,  you  have  been  elected  a  member 
of  that  committee,  do  you  accept  the  position? 

Mr.  Austin. — I  will. 

President. — Mr.  C.  A.  Lichty,  you  have  been  elected  a  mem- 
ber of  the  !^xecutive  Committee,  do  you  accept? 

Mr.  Lichty. — I  am  pleased  to  accept  the  honor,  Mr.  Presi- 
dent. 

President. — Mr.  J.  H.  Markley,  you  have  been  elected  a 
member  of  this  committee,  do  you  accept? 

Mr.  J.  H.  Markley. — I  accept  and  thank  you  all  for  the 
honor  bestowed  upon  me. 

President. — You  have  heard  the  responses  of  the  vaiious 
officers  present  whom  you  have  seen  fit  to  honor  with  your  vote 
at  this  time,  and  the  very  fine  remarks  from  them,  and  I  will 
not  worry  you  with  any  set  speech  except  that  I  do  wish  to 
say  a  few  words  to  you,  as  man  to  man.  I  am  no  orator,  you 
all  learned  that  long  ago,  but  I  want  to  say  a  few  words,  that 
come  from  my  heart,  to  you.  While  they  will  not  be  just  cor- 
i*ect  according  to  the  best  rules  of  rhetonc,  they  do  not  come 
from  the  head  but  come  directly  from  the  heart,  and  I  assure 
you  that  no  man  could  possibly  appreciate  the  honor  which 
you  have  bestowed  upon  me  more  than  I  appreciate  this  honor. 
I  have  learned  to  trust  the  judgment  and  united  opinion  of 
this  Association  and  value  it  highly,  but  I  feel,  gentlemen, 
that  in  this  instance  you  may  have  made  a  mistake,  but  certain 
it  is  that  I  will  do  the  very  best  possible.  I  will  devote  all  the 
energies  of  which  I  am  capable  for  the  prosperity  and  success 
of  this  Association  for  the  coming  year.  I  have  several 
thoughts  which  I  would  particularly  like  to  impress  on  you  in 
regard  to  our  work.  It  is  a  lamentable  fact  that  our  commit- 
tees have  not  been  as  well  supported  as  they  ought  to  be. 
Now  it  is  perhaps  very  bad  taste  for  a  new  president  to  begin 
to  scold  tiie  first  thing,  and  I  do  not  intend  to  scold,  but  it  is 
like  this,  these  committees  which  I  will  appoint  for  investiga- 
tion of  the  various  subjects  which  you  are  pleased  to  discuss. 
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hold  a  very  important  I'elation  to  the  success  of  our  Associa- 
tion.    The  chairmen  of  these  committees  have,  as  a  rule,  a 
large  portion  of  the  work  to  do.     I  think  that  is  not  just  riglit* 
I  think  every  member  of  the  various  committees  should  feel  an 
equal  responsibility  with  the  chairman.     I  think  more  than 
that,  gentlemen,  that  every  member  of  this  Association  should 
feel  a  great  responsibility  to  do  his  part  to  enable  the  vari- 
ous committees  to  secure  all  the  information  possible  on  tiie 
subjects  assigned.     At  our  last  convention  our  past  president 
''and  worthy  member,  Mr.  Walter  G.  Berg,  said  he  had  noticed 
by  his  experience  '^  that  the  success,  or  the  ris^  and  fall  of  an 
association,  was  very  much  in  accordance  with  the  work  of  its 
secretary."     We  all  appreciate  the  importance  of  a  good  secre- 
tary.    We  all  appreciate  the  importance  of  official  members 
being  earnest  and  active  and  doing  their  part,  but  do  we  also 
feel  that  we  individually  are  responsible  for  the  success  of  this 
Association  ?     And  in  regard  to  the  above  committees  let  me 
ask  you,  please,  every  member,  and  I  sincerely  wish  that  every 
member  of  the  Association  could  hear  my  voice  while   I  make 
this  request,  do  all  you  can  to  accommodate  the  committees 
this  year.     None  of  us  are  so  busy  but  what  we  could  find  a 
little  time   if    we  wanted   to,  to   secure   some   data   or  some 
information   to   send  to  these   committees,  and  it  Will   be    a 
great  benefit  to  them,  and  of  far  greater  benefit  to  the  Associa- 
tion.    So  let  me  impress  this  so  strongly  that  each  of  us  will 
feel  a  personal  responsibility  for  the  success  of  the  Association. 
There  is  another  point  that  1  wish  to  emphasize,  and  think 
we  have  had   it  somewhat  illustrated  both  in  this  Convention 
and  in  the  Convention  held  in  the  South  last  year,  and  that  is 
the  importance  of  missionary  work.     We  have  a  grand  Associ- 
ation ;  I  think  you  will  all  agree  with  me  in  this,  and  I  think  I  am 
not  vain  when  I  say  one  of  the  very  best  technical  associations 
in  this  country.     There  are  a  great  many  men  eligible  to  mem- 
bership who  would  be  glad  to  become  members  if  they  only 
knew  the  real  facts  in  regard  to  our  Association.     AVe  have 
had  a  beautiful    illustration  of  what  a  little  missionary  work 
will    do  as   it   did    last   year   at  Atlanta,  and    this   year   by 
the  great  number  of  new  members  in  this  Northwest  country 
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who  have  come  in  through  the  earuest  efforts  of  one  or  two 
interested  members.  But,  gentlemen,  we  have  just  such  men 
all  over  this  country.  I  have  them  on  my  own  system.  We 
each  of  us  most  likely  have  certain  friends  that  are  not  now 
members,  but  who  are  eligible  to  membership  in  this  Associa- 
tion. We  do  not  want  to  be  selfish  about  the  good  things  of 
this  life ;  we  have  a  good  Association  and  derive  great  benefits 
from  it  ourselves,  and  now  let  us  go  out  and  impress  the  im- 
portance of  the  benefits  to  be  received  from  this  Associa 
tion  on  the  men  who  are  not  now  members  and  bring  them 
in,  in  order  that  we  may  not  only  increase  our  member- 
ship but  will  secure  their  services  and  cooperation  so  that 
in  the  end  the  result  will  be  that  the  standard  of  the  bridge 
and  building  department  all  over  this  country  may  be  raised 
very  materially  by  our  united  effort  in  this  direction.  Thank- 
ing you  for  your  patience  in  listening  to  my  broken  speech,  we 
will  now  turn  to  the  regular  business  of  the  meeting. 

President. — The  next  matter  to  be  brought  up  for  attention 
is  deciding  on  the  place  of  meeting  for  the  next  convention ; 
and  just  let  me  say,  gentlemen,  that  our  time  is  limited  and 
that  we  will  have  to  determine  this  quickly.  1  await  your 
pleasure. 

The  secretary  read  invitations  received  to  meet  at  Buffalo, 
Niagara  Falls,  Cleveland,  Detroit,  and  St.  Louis. 

The  following  cities  were  then  nominated  as  places  for  hold- 
ing the  next  annual  convention  of  the  Association  :  Quebec, 
Pittsburgh,  and  Buffalo,  and  upon  ballot  being  taken  Quebec 
received  twenty-four  votes,  Pittsburgh  three,  and  Buffalo  nine. 
Total,  thirty-six. 

President. — Quebec  having  received  the  majority  of  the  votes 
cast,  it  will  be  our  next  meeting  place. 

Mr.  Cummin. — In  regard  to  holding  the  usual  meeting  of  the 
Executive  Committee  after  the  close  of  the  Convention,  inas- 
much as  all  of  our  time  has  been  provided  for  before  we  leave 
the  city,  I  move  that  we  hold  the  meeting  of  the  Executive 
Committee  on  the  train  on  our  way  to  Duluth. 

Mr.  Mallard. — I  second  the  motion. 

Motion  carried. 
4 
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President. — 1  believe  there  are  still  one  or  two  items  not 
yet  acted  upon,  but  the  time  is  passing  rapidly  and  we  will 
have  to  move  quickly. 

Mr.  Cummin. — I  notice  on  the  programmes  sent  out  for  this 
meeting  that  that  notice  stated  that  for  this  Northern  trip  the 
sleeping  car  accommodations  would  be  furnished  by  the  Asso- 
ciation. In  order  to  bring  the  matter  properly  before  the 
Association  and  to  have  a  correct  record  I  move,  Mr.  Presi- 
dent, that  a  draft  be  drawn  on  the  treasurer  for  whatever 
amount  may  be  necessary  to  provide  for  these  sleeping  cars. 

Mr.  Stannard. — I  second  that  motion. 

President. — Gentlemen,  you  have  heard  the  motion  that  a 
draft  be  ordered  on  the  treasury  for  the  amount  necessary  to 
provide  the  Pullman  transportation  for  the  trip  to  Duluth  and 
the  Iron  Ranges.  As  many  as  favor  that  motion  please  mani- 
fest it  by  saying  Aye ;  opposed  Nay.     Motion  prevails. 

Mr.  Lichty. — There  is  one  question  I  would  like  to  ask  of 
some  one  who  knows,  and  that  is,  what  lines  running  into 
Quebec  operate  their  own  sleeping  cars. 

Mr.  Killam. — The  Grand  Trunk  operate  the  Pullman ;  the 
Canadian  Pacific  Railroad  and  the  Intercolonial  operate  their 
own  sleeping  cars. 

Mr.  Killam. — There  is  one  great  attraction  that  I  think  will 
influence  the  members  to  go  to  Quebec,  and  that  is,  there  is  in 
process  of  construction  at  the  present  time  a  very  notable 
bridge  with  the  longest  single  span  of  any  bridge  in  the  world. 
I  think  it  is  a  nineteen  hundred  foot  span,  and  we  will  arrange 
for  the  steamers  to  take  us  right  up  so  we  can  see  this  bridge. 

President. —  Gentlemen,  if  there  is  no  further  business  a 
motion  to  adjourn  will  be  in  order. 

Mr.  Stannard. — I  move  that  we  now  adjourn  to  meet  in 
Quebec  on  the  third  Tuesday  of  October,  1903. 

Mr.  Markley. — I  second  that  motion. 

President. — As  many  as  favor  that  motion  please  say  Aye. 

The  motion  prevails.  The  Convention  stands  adjourned  to 
meet  in  Quebec  on  the  third  Tuesday  of  October,  1903. 

S.  F.  Patterson, 

Secretary, 
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Supplement Aii  Bepobt  on  Turn-tables  Operated  by  Hand 

Power. 

REPORT  OF  COMMITTEE. 

To  the  Association  of  Railway    Stipe rintendentH   of  Bridges 
and  Buildings  : 

At  the  last  annnal  meeting  of  the  Association  held  in  Atlanta, 
Ga.,  October,  1902,  the  question  of  turning  engines  by  hand 
power  was  referred  to  me,  as  a  committee  of  one  on  this  subject, 

I  have  made  investigation  in  reference  to  this  matter.     At 
our  own  shops  at  Danville,  111.,   I  find,   in  conversation  with 
men  in  charge  of  that  part  of  the  work,  that  an  average  of  75 
engines  are  turned  in  24  hours.     The  hostler  and  one  helper 
take  the  engines  out  of  the  house,  give  them  sand,  water,  and 
coal,  when  necessary,  and  prepare  them  for  the  out-going  trip. 
The  hostler  and  two  helpers  put  the  engines  in  the  house,  and, 
in  addition  to  this,  clean  the  fire,  clean  out  the  cinder  pits,  and 
do  other  work  in  connection  with  putting  the  engines  away, 
which  include  turning  the  table.     In  both  cases  these  helpers 
are  paid  $1.37^  per  day.    The  two  helpers  who  assist  the  hostler 
in  putting  the  engines  into  the  house  are  taken  from  their  work 
at  the  cinder  pit  about  ten  minutes  for  each  engine.     Assuming 
37  engines  out  of  the  75  went  into  the  house,  the  cost  of  hand- 
ling  the  table  for   them  would  be  13^  hours  at   11  cents,   or 
$1.49^.     The  helper  who  assists  the  hostler  in  taking  the  en- 
gines out  is  taken  from  his  work,  wiping  in  the  round  house, 
about  five  minutes  for  each  of  the  38  engines  taken  out,  which 
would  cost  3i  hours  at  11  ^  cents  or  36^  cents.     By  this  we  see 
the  75  engines  are  turned  by  hand  at  an  average  cost  of  $1-77, 
or  $0.0237  for  each  engine. 

A.  S.  Markley, 
Sup,  B.  <«•  B.,  C.  d:  E.  I.  R,  R. 
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Supplemental  Report  on  Turn -tables  Operated  by  Steam 

Power. 

REPORT  OF  COMMITTEE. 

To  tht^  AsHoviathm  of  Railway   Superintendents  of  Bridges 
and  Buildings: 

We  herewith  give  a  sketch  showing  the  various  connections  for 
operating  the  tarn-table  at  Huntington,  Ind.,  on  the  Erie 
Railroad.  This  is  a  65-foot  table  and  is  now  equipped  and 
operated  bj  steam  at  a  total  cost  of  $140.90.  Of  this  $102  is 
for  labor  and  $38.90  for  material. 

The  engine  used  in  operating  this  table  is  an  old  14  horse 
power,  vertical  engine,  which  had  been  considered  as  obsolete 
and  of  no  value  for  the  past  twelve  years.  When  our  master 
mechanic,  Mr.  J.  G.  McLaren,  conceived  the  idea  of  operating 
the  table  by  some  other  power  than  by  hand  he  examined  this 
engine  and  found  it  could  be  put  in  use  at  a  small  expense  and 
went  ahead  with  the  work  with  the  very  best  of  results.  The 
table  can  be  operated  successfully  with  twenty  pounds  of  steam 
but  they  generally  use  thirty  pounds.  There  is  no  trouble  what- 
ever in  the  handling  of  our  heaviest  engines  which  weigh  about 
316,400  pounds. 

The  steam  which  is  used  in  the  operation  of  this  table  is  taken 
from  the  stationary  boilers  in  the  roundhouse  and  so  far  there 
has  been  very  little  if  any  increase  in  the  amount  of  fuel  used 
under  these  boilers.  Before  this  power  was  installed  the  cost 
of  operating  the  table  was  $180  per  month;  of  course  some  of 
this  would  be  chargeable  to  cleaning  up  around  the  table  and 
radial  tracks.  Since  the  installation  of  this  power  the  expense 
has  been  reduced  to  $90  per  month  ;  one  man  during  the  day 
and  one  man  at  night. 

You  can  readily  see  what  a  reduction  of  expense  this  means 
in  one  year  and  there  are  few  railroads  but  what  have  an  old 
engine  considered  as  obsolete  that  could  be  fitted  up  and  made 
useful  in  the  manner  stated  in  this  report.  This  table  has  been 
in  operation  in  the  above  manner  for  about  six  months  and 
there  has  been  no  failure  in  its  operation  in  any  manner. 

W.  O.  EOGLESTON, 

Master  Carpenter  Erie  Railroad, 
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Fig.  1.  Steam  Power  Attachment  to  Turn-table,  Erie  K.  R. 
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Fxo.  2.  Steam  Power  Attachment  to  Turn-table,  Erie  R.  R. 
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SUPPIiBMBNTAIi  BbPOBT   ON  OOST   OF    OPEBATINO  TUBN -TABLES   BY 

POWEB. 

To   the  Association  of  Railway  Superintendents  of  Bridges 
and  Buildings: 

In  my  report  to  the  Association  last  October,  I  stated  that 
the  Lehigh  Valley  Bailroad  Company  had  one  gasoline  engine 
in  service  operating  a  64-foot  diameter  turn-table  at  Coxton,  Pa. 

Since  that  date  this  company  has  installed  four  additional 
gasoline  engines  and  one  electric  motor  for  operating  turn- 
tables. The  gasoline  engines  are  Fairbanks  Morse  Co.,  5 
H.  P.  engines.  The  electric  motor  is  20  H.  P.,  manufactured 
by  the  General  Electric  Company.  The  total  cost  of  installiug 
a  gasoline  engine  apparatus  is  about  $1,100.  The  total  cost  of 
in  stalling  electric  motor  apparatus  is  about  $1,150.  The  economy 
of  operating  the  turn-tables  by  power  depends  on  the  number 
of  engines  required  to  be  handled  at  a  certain  point  as  the 
following  records  of  expenses  for  various  turn-tables  will  show. 

%i'foot  i urn-table   at  Coxtony   Pa.,  5    H.   P.  gasoline  engine, 

installed  July,  1901. 

Average  number  of  engines  turned  per  day  of  24  hours  in  a 

period  of  one  year,  174. 
Average  cost  per  engine  turned  in  a  period  of  one  year,  2iVo  cents. 
Average  cost  of  labor  and    material    operating  turn-table  per 

day  of  24  hours,  $3fft. 

Ih'foot  diameter  turn-table  at  Lehighton,   Pa.,   operated  by 
5  H,  P.  gasoline  engine,  installed  February  12,  1902. 

Average  number  of  engines  turned  per  day  of  24  hours,  121. 
Average  cost  per  engine  turned,  2^^  cents. 

Average  cost  of  labor  and  material  operating  turn-table  per  day 
of  24  hours,  $3iVo. 

Ih'foot  diameter  turn-table  at  South  Easton,  Pa.,  operated  by 

5  H.  P,  gasoline  engine,  installed  March  14,  1902. 

Average  number  of  engines  turned  per  day  of  24  hours,  188. 
Average  cost  per  engine  turned,  \fhs  cents. 
Average  cost  of  labor  and   material   operating  turn-table  per 
day  of  24  hours,  $3iVo-. 

Ity-foot  diameter  turn-table  at   WilkesbarrCf  Pa.,  operated  by 

6  H.  P.  gasoline  engine,  installed  ^farch  18,  1902. 

Average  number  of  engines  turned  per  day  of  24  hours,  46. 
Average  cost  per  engine  turned,  6Vu  cents. 

Average  cost  of  labor  and  material  operating  turn-table  per  day 
of  24  hours,  $2f ^V- 


68 

75'foot  diameter  turn-table  at  East  Buffalo^  N.  F.,  operated  by 
5  H.  P,  gasoline  engine^  installed  April  1,  1902. 

Average  nnmber  of  engines  turned  per  day  of  24  hours,  103. 
Average  cost  per  engine  turned,  S^^  cents. 
Average  cost  of  labor  and  material  operating  turn-table  per  day 
of  24  hours,  $3-iVo' 

6-i-foot   turn-table    at    Sayre^    JPa,,   operated    by  20    H,    P. 
electric  motor,  installed  June  1,  1902. 

Average  number  of  engines  turned  per  day  of  24  hours,  109. 
Average  cost  per  engine  turned,  S-j^  cents. 

Average  cost  of  labor  and  material  operating  turn-table  per  day 
of  24  hours,  $4f  J^. 
The  above  average  figures  of  cost  do  not  include  the  interest 
on  first  cost  of  plants,  nor  any  depreciation  of  the  plant.   These 
items  will  amount  to  about  45  cts.  per  day. 

F.  E.  SCHAIiL, 

Bridge  Engineer,  L,   V.  B,  B, 


DISCUSSION  OF  COMMITTEE  REPORTS 

FOB  1900-1901. 

CONTINUED  FROM  ELEVENTH  ANNUAL  CONVEN- 
TION. 


I. — Best  Method  of  Operating  Turn-tables  by  Power. 

Mr.  SchaU. — In  regard  to  the  report  of  Mr.  Markley  about 
operating  tarn-tables  by  hand,  as  he  has  stated  in  his  report, 
at  a  cost  of  $1.77  per  day,  for  two  men,  assnming  10  minutes 
for  tnrning  each  engine,  I  should  differ  with  him  on  the  time 
consumed  in  turning  seventy-five  engines,  unless  he  could  get 
the  seventy-five  engines  lined  up  near  the  turn-table  and  turn 
them  one  after  the  other.  I  doubt  very  much  if  the  men  who 
are  employed  at  other  work  will  go  to  the  turn-table,  turn  the 
engine,  and  go  back  to  their  work  on  an  average  time  of  ten 
minutes  per  engine.  In  my  opinion  it  will  take  the  men  not 
less  than  15  minutes  for  turning  each  engine  including  the  time 
consumed  in  going  to  and  from  the  table.  On  this  basis  the 
cost  would  be  as  follows  : 

2  helpers  for  37  engines,  at  15  minutes  each,  18  ^ 

hours  at  11  ^  cents    .  .         .         .         $2.12 

1  hostler,  1  helper,    38  engines   at  15  minutes,  19 

hours  at  11  J^  cents    .         .         .         .         .  2.18 


Total  cost  per  day $4.30 

Our  reports  should  state  the  facts,  and  I  dare  say  if  the 
report  is  published  as  submitted  the  managers  will  see  it  and 
think  there  is  something  wrong  with  the  men  where  the  opera- 
tion of  turn-tables  costs  so  much  more  money,  and  I  should 
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like  very  much  if  Mr.  Markley  would  revise  his  figures  in  such 
a  way  that  they  would  be  more  in  harmony  with  the  facts. 

As  to  Mr.  Eggleston's  report  about  installing  that  steam 
plant  for  operating  turn-tables,  the  figures  that  I  gave  last  year 
for  installing  power  apparatus  are  absolute  charges ;  there  is  no 
juggling  of  the  figures,  they  include  all  the  material,  labor, 
and  whatever  is  necessary  to  do  the  work ;  they  include  the 
apparatus  complete,  and  cost  us  from  one  thousand  and  fifty 
dollars  to  eleven  hundred  dollars  for  each  turn-table  plant.  Mr. 
Eggleston  states  that  his  steam  apparatus  costs  his  company 
one  hundred  and  forty  dollars ;  the  report  is  no  doubt  correct 
as  to  the  cost  of  his  turn-table  apparatus,  but  when  you  present 
reports  before  an  Association  of  this  kind  we  are  not  sup- 
posed to  look  around  for  old  material,  and  it  is  not  right  to 
say  "  I  get  this  thing  for  nothing,"  but  should  state  what  the 
apparatus  will  cost  using  new  material,  and  I  believe  that  all 
reports  should  be  based  on  the  principle  of  having  to  buy 
everything.  It  is  not  every  one  who  can  put  a  steam  engine 
apparatus  on  a  turn-table  for  one  hundred  and  forty-six  dollars, 
not  having  an  old  engine  for  disposal  without  charge,  nor  the 
steam  supply  ready  for  use.  I  am  sorry  that  the  report  was 
made  in  this  way,  and  I  hope  that  Mr.  Eggleston  can  put  his 
figures  in  different  form  by  estimating  value  of  new  plant. 
You  would  have  to  pay  at  least  three  or  four  hundred  dollars 
for  an  engine  that  would  do  the  work  properl3\  I  again  say 
reports  of  this  kind  should  be  based  on  new  material,  for  the 
guidance  of  members  wiio  are  not  so  fortunate  as  to  be  able  to 
obtain  old  material  without  ciiarge. 

Mr.  Markley. — Would  like  to  ask  Mr.  Schall  what  he  pays 
his  men. 

Mr.  Schall. — Thirty-five  to  forty  dollars  a  month. 

Mr.  Markley. — Answering  Mr.  Schall,  would  say  that  dur- 
ing the  past  two  or  three  years  we  have  been  putting  in  new 
and  improved  turn-tables  with  center  bearings  on  four-inch 
rollers,  and  on  them  one  man  can  turn  our  heaviest  engines. 
This  is  being  done  regularly.  The  men  who  turn  the  engines 
clean  out  the  ash  pits,  load  the  ashes  on  cars  by  hand,  and 
also  give  the  engines  sand,  coal,  and  water.     The  hostler  who 
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bandies  the  engine  very  rarely  gets  off  to  assist  in  tlie  turning 
except  in  bringing  them  out  of  the  house,  when  it  is  his  duty 
to  assist.  In  the  revised  draft  of  my  report,  which  will  ap- 
pear in  the  Proceedings,  I  figure  on  ten  minutes  being  requir- 
ed to  turn  each  engine;  on  this  basis  240  engines  can  be  turned 
in  twenty- four  hours,  using  the  men  continuously.  When  a  less 
number  of  engines  are  turned  in  twenty-four  hours,  the  rail- 
road company  will  get  the  use  of  the  men  for  other  work  for 
such  time  as  they  were  not  turning.  The  advisability  of  using 
power  depends  on  how  far  the  cinder  pit,  sand  house,  etc.,  are 
located  from  the  turn-table.  When  all  the  appliances  are  suf- 
ficiently close  together,  say  within  500  feet,  the  men  will  not 
be  long  delayed  going  to  and  from  the  table  to  turn  engines. 
It  is  economy  to  use  power  when  the  cost  to  turn  by  hand 
nearly  exceeds  the  cost  to  turn  by  power,  taking  into  consid- 
eration the  cost  of  installation  of  the  power,  its  maintenance, 
the  interest  on  money  invested,  and  the  depreciation,  none  of 
which  occurs  when  hand  power  is  used. 

Mr.  Schall. — It  would  not  pay  to  put  in  an '  engine  and 
machinery  where  you  have  only  a  limited  number  of  engines  to 
turn,  but  where  heavy  amount  of  power  is  turned  it  will  pay 
to  put  in  machinery ;  where  we  have  power  installed  we  know 
absolutely  that  we  show  a  saving  of  from  forty  to  forty- five 
dollars  a  month,  which  we  consider  a  pretty  good  return  on  the 
investment,  but  it  does  not  pay  to  install  the  power  where  you 
only  have  a  limited  number  of  engines  to  turn  in  a  given  period. 

Mr.  Markley. — Mr.  President,  I  agree  with  Mr.  Schall  that  it 
depends  upon  the  number  of  engines  turned  whether  it  pays  to 
install  this  power  or  not,  but  I  want  to  ask  Mr.  Schall  how 
about  cleaning  the  fire  and  tlie  other  woi-k  in  connection  wit!) 
putting  his  engines  away. 

Mr.  Schall. — Mr.  President,  about  the  cleaning,  I  would  say 
we  have  our  heaviest  power  at  Coxtou,  where  we  have  had  a 
gasoline  engine  for  turning  the  turn-table  in  use  a  little  over  a 
year,  right  at  the  foot  of  our  heaviest  grade.  The  ''  mountain 
pushers "  that  come  in  turn  and  go  right  out  again ;  they  do 
not  take  the  engines  into  the  house,  except  for  special  small 
repairs  and  cleaning  at  certain  periods. 


62 

Mr.  Killam. — in  reference  to  this  matter  of  turning  engines, 
on  the  Intercolonial  Railway  of  Canada  we  have  some  thirteen 
turning  stations,  and  in  no  place  have  we  adopted  the  power 
other  than  hand  power  for  turning.  The  men  who  are  in  the 
shops  clean  the  pits  and  do  various  other  work  besides  turning 
the  locomotives,  and  the  time  which  is  consumed  in  turning  the 
locomotives  is  scarcely  taken  into  account  at  all,  because  at 
no  station  do  we  turn  as  many  locomotives  as  many  of  the 
roads  that  are  represented  here.  This  matter  of  putting  in 
power  at  some  of  our  larger  turning  stations  has  been  dis- 
cussed, but  they  have  not  yet  adopted  any  power.  At  present 
two  or  three  men  usually  turn  the  engines.  Our  engines  now, 
except  a  few,  are  all  those  large  class  of  engines,  two  hundred 
and  fifteen  to  two  hundred  and  fifty-five  thousand  pounds,  and 
the  freight  engines  two  hundred  and  sixty  to  two  hundred  and 
eighty  thousand  pounds,  ten- wheel  drivers,  but  two  or  three 
men  turn  the  engines  that  we  have,  and  as  1  said  before,  the 
cost  of  turning  has  never  been  discussed  oi*  taken  up  with  us, 
so  far  as  I  know  of.  In  a  general  way  the  men  are  called 
from  some  other  work,  or  standing  idle,  and  if  an  engine  is  to 
be  turned  they  take  hold  and  help  turn  it. 

Mr.  Powers. — Mr.  President,  I  would  like  to  say  that  the 
companies  I  am  working  for  each  have  an  electric  table 
at  terminal  points.  I  have  taken  up  the  matter  of  operat- 
ing and  maintaining  tables  with  Mr.  Honigan,  our  master 
mechanic,  as  he  has  charge  of  them,  and  he  advises  the 
cost  of  operating  can  hardly  be  considered  as  the  hand- 
ling is  done  by  the  hostlers,  where  with  the  old  table  he  had  to 
use  laborers  to  assist  in  turning  engines.  At  Joliet  there  are 
about  sixty  engines  turned  daily.  We  pay  twenty  dollars  a 
month  for  power,  but  it  will  be  a  hard  matter  to  say  what  the 
cost  of  maintaining  would  be  as  there  was  never  an  accurate 
account  of  this,  but  Mr.  Honigan  advises  it  would  positively 
not  exceed  ten  dollars  per  month.  He  thinks  my  figures  are 
moderate  in  this  matter. 

Mr.  Pickering. — I  shall  agree  with  both  my  friends,  Schall 
and  Markley,  because  I  have  had  a  little  experience  both  ways. 
I  think  Mr.  Markley's  stand  is  well  taken,  in  that,  in  many 
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small  places  where  there  are  not  a  great  number  of  engines  to 
turn  there  are  men  employed  whose  other  duties  call  them  there, 
so  that  the  matter  of  turning  engines  is  not  an  additional  ex- 
pense ;  these  men  would  be  employed  just  the  same  if  we  turned 
the  engines  with  power.  And  again,  we  have  other  points 
whei*e,  if  we  would  have  to  turn  our  engines  as  Mr.  Schall  sug- 
gests, it  would  be  very  much  cheaper  to  install  power,  but  in- 
stead of  that  we  have  the  double-end  engine  and  that  runs 
both  ways  and  we  don't  turn  them.  lii  some  places  it  would 
not  be  a  very  great  saving  to  employ  power  for  turning  en- 
gines, because  it  would  be  necessary  to  hire  additional  help  for 
that  purpose,  but  on  the  other  hand,  we  have  many  points 
where  it  costs  nothing  additional  for  turning  the  engines. 

I  think  Mr.  Schall's  point  is  well  taken  in  regard  to  Mr.  Eggle- 
ston's  report.  The  idea  of  all  the  material  for  turning  a  sixty- 
five  foot  turn-table,  sucli  as  he  speaks  of  at  Huntington,  Ind., 
on  the  Erie  railroad, — that  material  only  costing  thirty-eight 
dollars  and  ninety  cents.  It  is  absurd  !  Of  course  I  do  not 
question  Mr.  Eggleston*s  veracity  in  the  matter,  but  you  see 
he  is  putting  in  this  engine,  which  he  considered  obsolete,  as 
valued  at  nothing,  but  all  of  us  are  not  so  well  blessed  with 
these  things  and  do  not  have  these  old  engines.  We  have  to 
buy  something  new  at  a  cost  of  several  hundred  dollars  usually. 
If  we  do  not  explain  these  things,  and  our  managers  get  hold 
of  these  reports  they  will  say.  Well,  here,  Mr.  Schall,  you 
are  expending  $1,100  or  somethjng  like  that  for  equipping 
turn-table  for  power  while  the  Erie  railroad  company  equips 
their  turn-table  for  $140;  what  is  the  matter  with  you?  I, 
therefore,  think  the  point  is  well  taken.  If  we  use  old  ma- 
terial, we  should  consider  that  fact  and  report  just  what  the 
new  material  would  cost  if  we  had  to  go  out  in  the  market 
to  buy  it,  and  make  our  report  on  such  a  basis,  as  otherwise 
they  may  be  very  misleading. 

Mr.  McGonagle. — Some  matters  come  up  at  these  discus- 
sions where  statements  are  made  that  are  quite  at  variance, 
such  as  in  the  present  instance  in  regard  to  the  cost  of  turning 
these  locomotives,  and  I  think  it  would  be  well  for  Mr.  Schall 
and  Mr.  Markley  to  get  together  and  try  to  arrive  at  a  conclu- 
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sion  that  will  give  us  some  definite  and  satisfactory  informa- 
tion. At  Two  Harbors  you  will  see,  when  yon  arrive  there,  a 
turn-table  operated  by  compressed  air  power,  and  a  very  satis- 
factory device.  This  device  was  rigged  up  by  taking  most  of 
the  material  from  a  disabled  steam  shovel,  and  using  other  old 
materials.  There  are  a  number  of  features  in  connection  with 
this  matter  of  turning  locomotives  by  power  that  are  worthy  of 
consideration  outside  of  the  matter  of  cost,  and  one  is,  as  Mr. 
Schall  states,  the  matter  of  getting  engines  when  you  want 
them.  When  you  want  a  locomotive  you  want  it  badly  and 
want  it  to  go  without  delay.  It  is  difficult  to  determine  the 
very  small  cost  of  operating  that  particular  turn-table  at  Two 
Harbors.  It  simply  happens  that  the  turn-table  is  located 
near  the  compressed  air-plant  and  for  that  reason  it  is  the 
cheapest  power  for  turning  that  table.  Now  I  believe  where 
fifty  engines  are  turned  in  twenty-foin-  hours  it  pays  to  put  in 
a  turning  device  by  power.  It  is  the  question  of  getting  your 
engines  quickly.  I  don*t  believe  it  would  pay  to  put  in  an  in- 
dependent electrical  device  or  steam  device,  but  do  believe  it 
pays  to  put  in  any  kind  of  device  that  can  be  used  for  some 
other  purpose.  I  think  you  gentlemen  will  see  a  device  at 
Two  Harbors  that  will  show  you  the  possibilities  of  compressed 
air  for  turning  locomotives. 

Mr.  Markley. — We  have  no  difficulty  in  getting  engines 
when  we  want  them,  we  always  get  them  when  we  want  them, 
and  they  are  always  ready  to  go;  we  turn  seventy-five 
engines  a  day  at  Danville,  and  in  addition  to  turning  the 
engines  these  men  clean  out  the  ash  pit,  etc.  As  for  us- 
ing old  material  I  replied  to  that  last  year,  and  don't  care  to 
say  anything  more  now. 

Mr.  Montzheimer. — At  Chicago  we  have  a  turn-table  that  is 
turned  by  electric  power  which  is  gotten  from  the  dynamo  in 
the  shops,  being  installed  there  to  light  the  shops  and  do  other 
work.  In  this  way  the  extra  power  for  turning  costs  but  very 
little.  Previous  to  this  we  turned  it  by  hand,  by  two  men 
days,  two  at  night ;  since  then  one  day,  and  one  man  at  night, 
which  shows  a  saving  of  over  eighty  dollars  a  month.  Further- 
more it  was  almost  impossible  to  do  the  necessary  turning  by 
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hand,  as  we  turn  three  hundred  and  j^eventy-eight  engines  per 
da}'  on  that  table  in  twenty-four  liours.  The  suburban  engines 
are  turned  several  times  each  day ;  just  come  in  and  turn  them 
and  run  right  out  again. 

Mr.  Liehty.-^There  is  another  point  on  the  Northwestern 
where  not  so  many  engines  are  turned  as  that,  where  they  de- 
pend upon  the  shop  men  working  in  the  house  to  help  turn 
them.  AVhen  they  want  to  turn  an  engine  they  start  the  steam 
whistle  for  help,  but  they  had  to  whistle  so  much  that  the  peo- 
ple in  the  neighborhood  made  complaint  in  regard  to  it.  They 
had  to  whistle  quite  often  before  the  men  would  come  on  ac- 
count, of  being  busy  at  something  else.  That  is  where  some 
kind  of  a  mechanical  device  would  be  best,  as  it  is  always  ready 
and  needs  but  one  man. 

Mr.  Schall. — I  just  want  to  say  for  Mr.  McCionagle's  infor- 
mation that  my  figures  are  the  absolute  charges  for  turning  en- 
gines, pay-roll  expenses,  gasoline,  and  everything,  and  for  the 
table  operated  by  electrical  power  the  proportionate  amount  of 
the  20  horse-power  motor  to  the  cost  of  operation  of  power 
plant  is  charged  to  the  table,  and  also  the  proportion  of  the 
wages  of  the  engineer  running  the  generators.  These  figures 
are  very  carefully  compiled.  \ 

Mr.  Markley. — How  long,  Mr.  Montzheimer,  does  it  require 
to  turn  one  of  your  engines.     If  tiiree  hundred  and  sevent}'- 
eight  engines  are  turned  in  a  day  of  twenty-four  hours,  you 
would  have  to  turn  an  engine  in  slightly  over  three  and  a  half    ' 
minutes. 

Mr.  Montzheimer. — We  can  turn  about  one  engine  per  min- 
ute and  a  half. 

Mr.  Cummin. — I  haven't  anything  to  say  on  the  subject 
of  turning  turn-tables  by  power,  but  I  have  a  large  draw- 
bridge that  we  used  to  keep  four  men  on  continually,  two  at 
day  and  two  at  night.  We  installed  electric  power  and  now 
liave  just  one  man  at  day,  and  one  at  night,  and  save  ninety 
dollars  a  month.  We  just  simply  attached  a  wire  to  our  trol- 
ley line  ;  we  do  not  consider  that  cost  at  all. 
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II. — Method    of   Sinking    Foundations   for  Bridoe   Piers 
IN  Depth  op  Water  Twenty  Feet  and  Under. 

Mr.  Jleid. — With  reference  to  thi&  subject  would  say  that 
on  the  Lake  Sliore  we  have  put  down  several  piers  and  abut- 
ments in  water,  shallow  water,  twenty  feet  deep,  by  using  the 
Wakefield  sheath  piling,  and  then  excavating  with  the  help  of 
a  pump;  using  the  pump  to  keep  the  water  down,  and  have 
never  had  any  trouble  in  getting  foundations  down. 

Mr.  Mallard. — Our  method  is  just  about  the  same  except 
that  we  do  not  use  Wakefield  piling.  We  use  T.  &  (1.  mate- 
rial, making  the  T.  &  G.  by  nailing  strips  on  the  edges  of  the 
plank.  In  one  small  structure  that  we  put  up  recenti}'  the 
piers  rested  upon  a  pile  foundation.  In  driving  the  piles  in- 
stead of  using  the  regular  pile  driver,  as  we  had  to  erect  a  der- 
rick and  hoisting  engine  to  place  the  stone,  we  simply  hung  a 
pair  of  leads  from  the  end  of  the  boom  and  let  them  down  into 
the  cofTerdam,  and  drove  the  piles  in  this  way. 

Mr.  Sheldon. — We  have  had  some  experience  in  putting 
foundations  in  water  less  than  twenty  feet,  but  we  simply 
drove  tongue  and  grooved  sheat  piling  and  filled  the  space  in- 
side full  of  piling,  using  timber,  grillage,  or  concrete  to  distrib- 
ute the  bearing  over  the  entire  surface. 

III. — PASSENCiER  Platforms  at  Way  Stations,  Best    Mate- 
rial AND  Cost  of  %Same. 

Mr.  Sheldon. — As  a  member  of  the  committee  making  the 
report  on  this  subject  last  year,  I  can  say  that  the  cost  and 
durability  given  was  based  on  information  from  various  parts 
of  the  country.  From  practical  experience  with  nearly  all 
kinds  mentioned  in  that  report,  I  am  satisfied  that  a  platform 
made  of  coal  tar  concrete  for  all  ordinary  service  is  best,  being 
low  in  first  cost,  safe,  durable,  easily  kept  clear  of  snow  and 
ice,  and  most  economical  in  the  end. 

Mr.  Pickering. — Mr.  President,  I  would  simply  state  that 
it  is  a  very  important  matter  with  us,  but  I  have  nothing 
to  offer  in  addition  to  what  I  said  last  year,  with  this  exception. 
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I  had  occasion  to  build  a  platform  at  a  uew  station,  a  small 
local  point,  and  we  tried  something  entirely  new  between  the 
two  tracks,  which  is  giving  ns  good  satisfaction  and  we  are 
very  much  pleased  with  it.  It  was  simply  granite  chips  where 
we  make  paving  blocks  in  our  quarry;  we  screened  them,  using 
very  fine  chips  on  top  rolled  down  with  a  heavy  roller,  and  it 
is  giving  wonderfully  good  results.  I  did  not  anticipate  that  it 
would  do  so,  but  as  the  work  was  done  in  connection  with  some 
other  work  we  did  not  keep  tab  on  the  cost  of  it,  so  I  cannot 
give  you  the  cost,  but  it  certainly  has  proved  a  very  successful 
platform  and  we  know  it  is  indestructible,  will  not  rot,  rolls 
down  very  hard,  in  fact,  so  hard  that  it  is  almost  as  solid  as 
granite,  does  not  track  up  or  become  rough ;  another  very 
nice  thing  about  it  is,  between  the  double  track  it  can  be 
taken  up  and  the  ties  renewed,  put  back,  and  rolled  down  again 
without  any  deterioration  of  the  material.  If  anybody  else 
has  had  any  experience  would  like  to  hear  from  them  on  that 
line. 

Mr.  Smith. — We  build  a  great  many  platforms  out  of  stone 
screenings  from  Stone  City.  They  pack  down  and  make  a 
platform  that  is  next  best  to  our  brick  platform,  and  away 
ahead  of  the  common  cinder  and  clay  n)ixed  platform. 

Mr.  Cummin. — I  would  state,  Mr.  President,  that  at  a  num- 
ber of  places  on  our  road  we  used  granite  screenings  for  plat- 
form tops,  but  do  not  make  the  entire  platform  of  that  mate- 
rial. Put  hard  coal  cinders  down  first  and  roll  them  down 
with  heavy  rollers  and.  then  put  the  granite  screenings  on  top. 
We  have  had  very  good  success  with  them. 

Ml*-  Canty. — I  am  on  the  same  road  as  Mr.  Pickering,  but 
would  state  there  are  some  criticisms  to  be  made  on  use  of 
granite  chips  or  broken  stone  for  station  platforms.  We  have 
used  broken  stone  quite  extensively  at  small  stations,  but 
agents  say  that  people  track  particles  of  stone  into  buildings 
and  a  good  many  nice  floors  are  marred  thereby. 

Mr.  Cummin. — ^That  same  point  came  up  several  years  ago, 
when  this  subject  came  up  at  that  time,  but  at  the  place  where 
we  used  them  there  is  no  station.  The  main  thing  is  to  get  the 
passengers  on  the  trains  and  get  them  home  again  after  the 
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races  are  over.  We  have  a  few  other  places  where  I  have  used 
them  behveen  the  tracks  and  where  platforms  arc  of  extreme 
length,  at  the  ends,  but  none  immediately  around  our  build- 
ings. 

Mr.  Pickering. — If  the  screenings  were  thoroughly  rolled 
down  I  do  not  think  there  would  be  any  trouble  with  them.  At 
this  point  I  speak  of  we  have  a  maple  floor  in  that  station,  and 
so  far  (this  platform  only  having  been  down  six  months)*  no 
indication  of  tracking  into  the  station  whatever.  I  do  not 
know^  how  it  will  be  in  the  winter  season. 

Mr.  Reid. — Do  you  put  tlie  screenings  in  without  any  bond 
or  cement?    Do  they^form  a  bond  themselves? 

Mr.  Pickering. — Yes,  sir. 

Mr.  Canty. — In  answering  Mr.  Pickering's  question  1  will 
say  we  use  broken  stone,  pea  size,  covered  with  stone  dust. 
This  is  sprinkled  with  water  and  rolled  thoroughly.  Neverthe- 
less it  has  been  considered  advisable  to  provide  mats  for  people 
to  clean  their  shoes  before  entering  stations  where  it  is  nsed. 
While  this  is  a  cheap  and  durable  style  of  platform,  it  is  not 
wholly  satisfactory. 

Mr.  Pickering.— Perhaps  our  success  was  due  to  the  kind  of 
material  used,  as  I  said  in  my  first  remarks  it  was  chips  from 
making  paving  blocks.  It  is  not  the  prdiuary  crushed  stone 
that  I  referred  to,  and  the  base  of  this  platform  is  composed  of 
the  coarser  material,  the  very  fine  material  being  sifted  out  for 
the  top.  Then  again,  this  is  between  the  two  tracks.  The 
platform  adjoining  the  station  is  made  of  tar  concrete  and  I 
presume  that  may  make  some  difference  in  the  tracking,  be- 
cause it  gives  them  time  enough  to  track  tlie  granite  off  their 
feet  before  they  go  into  the  station. 

Mr.  Sattley. — Would  like  to  ask  Mr.  Pickering  if  he  can  use 
trucks  on  this  platform  that  he  speaks  of.  Can  you  use  them 
satisfactorily  in  rainy  weatiiei-  Mr.  Pickering? 

Mr.  Pickering. — Oh,  yes.  Would  state  that  this  platform 
had  not  been  laid  a  week  when  a  ^*  Wild  West  Show"  came  to 
town.  The  platform  that  I  referred  to  was  at  a  suburban  point 
of  one  of  our  cities,  and  thev  unloaded  this  *^Wild  West 
Show"    just  above  this  station  and  drove  their  horses    right 
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over  this  platfonn,  and  if  it  will  stand  that  it  will  stand  most 
anything. 

Mr.  Sattley. — We  have  had  some  experience  with  crushed 
stone  and  in  every  case  that  I  know  of  have  had  to  replace  the 
platforms  on  account  of  the  trucks  they  are  using  rolling  up 
the  stone,  causing  it  to  be  tracked  into  the  cars.  It  is  a  fail- 
ure on  ouy  road. 

Mr.  Staten.— We  use  that  kind  of  a  platform  all  over  our 
road,  and  the  agents  kick  and  growl  about  the  trucks  running 
hard  and  we  just  let  them  growl,  and  go  ahead  and  build  them. 

Mr.  Sti)ith. — As  Mr.  Cummin  states,  we  fill  with  the  cinders 
firat  and  put  Hiese  crushed  stone  screenings  on  top  for  a  dress- 
ing, the  cinders  are  rammed  some,  and  as  the  platform  settles 
down  we  put  in  a  little  more  screenings  to  level  it  up. 

Mr.  Montzheimer. — We  put  in  a  platform  of  a  little  diflfer- 
ent  construction  and  it  is  proving  quite  a  success  and  only  costs 
about  six  cents  a  square  foot.  In  the  bottom  we  put  in  cin- 
ders, roll  them,  then  four  inches  of  coarse,  crushed  stone, 
and  two  or  three  inches  of  limestone  screenings  on  top  mixed 
with  cement,  thoroughly  rolled.  I  think  it  is  a  very  economi- 
cal platform,  a  safe  platform,  and  I  think  as  durable  as  any- 
thing except  brick. 

Mr.  Large. — I  have  had  considerable  experience  with  these 
limestone  chip  platforms,  and  certainly  my  experience  is  not 
very  favorable.  When  it  rains  they  get  soft  and  track  u[) 
and  stick  to  the  truck  wheels  and  the  p:^ople's  feet,  and  they 
are  carried  into  the  station,  as  some  one  has  said,  and  ruin 
the  floor,  and  while  they  put  down  one  of  them  occasionally, 
yet  they  do  it  against  my  protest.  I  do  not  approve  of  them 
at  all.  The  standard  platform  on  the  Lake  Shore  now  is 
paving  brick,  with  asphalt  Ailing,  around  the  station  and  also 
for  the .  extension,  using  8-incli  stpne  curbing  all  around  the 
free  edge  of  pavement.  This  costs  us  about  a  dollar  a  square 
yard,  including  curbing.  Between  tracks  we  use  plank  plat- 
form. 

Mr.  Markley. — I  notice  on  page  70  of  last  year's  proceed- 
ings the  remarks  that  I  made  at  that  time  as  to  the  cost  of  the 
brick  platforms.     We  use  the  No.  2  paving  brick,  size  three 
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inches  by  four  inches  by  nine  inches,  and  at  lliat  time  the 
cost  was  three  cents  per  square  foot  and  two  cents  additional 
for  labor  laying  them.  It  depends  altogether  upon  the  char- 
acter of  the  ground  how  much  you  will  have  to  fill.  You  can- 
not judge  one  job  by  the  other  excepting  as  to  the  laying  of 
the  brick. 

Mr.  Sattley. — Brick  at  eight  dollars  per  thousand,  every- 
thing included,  costs  about  ten  and  one  half  cents  per  square 
foot ;  at  ten  dollars,  about  twelve  to  thirteen  cents  per  square 
foot  for  brick  laid  on  edge.  And  that  is  as  cheap  as  it  can 
be  built. 

Mr.  Markley. — What  size  brick? 

Mr.  Sattley. — Common  size  brick,  two  by  four  by  eight 
inches,  laid  on  edge. 

Mr.  Markley. — We  use  large  paving  brick,  three  inches  by 
four  inches  by  nine  inches. 

Mr.  Smith. — We  have  built  quite  a  number  of  platforms, 
brick  on  edge  with  wooden  curbing,  and  the  average  cost  was 
eleven  cents  per  square  foot.  Last  summer  some  of  the  con- 
crete curbing  was  used  for  platforms  and  we  have  put  down 
quite  a  large  amount  of  it  during  the  past  summer,  but  T  have 
been  so  busy  have  not  got  at  the  cost  of  those  platforms,  that 
is,  the  cement-curbed  platforms. 

Mr.  Stannard. — We  have  just  finished  a  large  platform  at 
Brunswick,  Mo.  Cost  of  brick  work  was  about  8^  cents  per 
square  foot.  This  does  not  include  cost  of  filling  or  curbing. 
From  81^  to  12  cents  would  be  a  fair  average  cost  per  square 
foot,  which  cost  would  depend  largely  on  amount  of  filling.  I 
would  recommend  brick  well  laid  in  preference  to  any  other 
kind  of  platform,  and  as  cheap  at  first  cost  as  platform  con- 
structed of  three-inch  plank. 

Mr.  Large. — We  use  what  we  call  paving  brick,  4 J  by  8A 
by  2J  or  2i  inches,  but  laid  fiat  and  use  stone  curbing.  We 
pay  thirty  cents  per  foot  for  24-incii  and  forty-five  cents  for 
30-inch  curbing.  It  is  all  dressed  curbing  ready  to  put  down. 
It  costs  about  eighty  cents  per  foot  to  set  it. 

Mr.  Pickering. — We  get  out  our  own  curbing.  It  costs  us 
about  thirty-five  cents  per  foot.     We    do   not    use    any  tiling 
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over  24  iuclies  deep.  Think  tbat  is  deep  euoiigh.  We  lay  all 
platforms  level  with  the  top  of  the  rail. 

Mr.  Killam. — Mr.  President,  on  our  road  we  have  verv  few 
platforms  that  are  not  built  of  wood  and  covered  with  3 -inch 
plank.  They  are  put  down  eight  inches  above  the  top  of  the 
rail  and  laid  on  cedar  foundations,  but  there  is  no  doubt  about 
the  concrete  platform  being  the  best  platform  that  you  can 
put  down. 

Mr.  Rettinghouse  (by  letter). — I  regretted  very  much  to  be 
absent  in  Convention  hall  at  our  Minneapolis  convention  dur- 
ing tiie  discussion  of  the  report  on  ''  Passenger  Platforms  at 
Wav  Stations :  Best  Material  vLnd  Cost  of  Same."  I  send 
you,  therefore,  as  a  written  discussion,  such  notes  as  I  was 
prepared  to  deliver  verbally  in  connection  with  my  remarks  on 
the  subject  made  at  Atlanta  the  year  before. 

The  experiments  made  by  us  during  the  year  1901  in  build- 
ing cinder  concrete  platforms  did  not  come  entirely  up  lo 
expectations  in  so  far  as  the  hardening  of  concrete  is  con- 
cerned, and  after  experimenting  further  in  a  small  way  with 
different  proportions  we  finally  decided  on  a  proportion  of  one 
part  of  cement,  two  parts  of  sand,  and  three  parts  of  cinders. 
It  must  be  remarked  here  that  certain  conditions  are  absolutely 
necessary  in  the  making  of  a  good  cinder  concrete,  the  condi- 
tions being  good  fresh  hydraulic  cement,  clean  and  coarse 
sand,  and  good  coarse  locomotive  cinders.  The  latter  should 
be  washed  and  as  much  as  possible  cleaned  from  all  dust. 
The  results  so  far  have  come  up  fully  to  all  expectations,  and 
platforms  so  made  have  a  good  hard  surface.  We  use  either 
good  second-hand  8x16  stringers,  or  new  4x12  plank  for 
curbing,  tying  them  transversely  together  wiih  6x8  second- 
hand bridge  ties.  This  season  we  have  built  twelve  new 
platforms  as  per  above,  and  on  all  excepting  two  we  placed 
a  strip  of  3-inch  planking,  4  ft.  6  in.  wide,  along  edge  of 
platform.  Tliis  was  done  for  the  purpose  of  avoiding  of 
breaking  up  of  concrete  surface  in  unloading  baggage  and 
freight.  On  the  other  two  platforms  referred  to,  instead  of 
placing  planking  along  the  edge  I  placed  concrete  of  same 
proportion  as  balance  of  platform,  usinjr,  however,  Portland 
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cement  for  this  part  instead  of  liydraulie.  This  experiment 
has  also  given  good  results,  and  we  have  decided  to  follow 
this  scheme  in  tlie  future.  The  average  cost  of  such  platforms 
complete,  inchiding  tearing  out  of  ohl  platform  and  plank 
strips  along  edge,  the  concrete  part  being  six  inches  thick, 
was  five  cents  per  square  foot.  Concrete  proper  cost  3^  cents 
per  square  fool.  Of  course  the  cost  depends  a  great  deal  on 
conditions  in  each  case,  tlie  amount  of  square  feet  contained 
in  each  platform  being  the  principal  factor. 

IV. — Watek    SxATroxs;    Hest    Matkuial    von   Foixuatioxs, 
Tanks,  SmsTRrcTruE,  Conxectioxs,  CAPAnxY,  et<\ 

^^r.  Markley. — 1  do  not  know  of  anything  to  add  in  addition 
to  what  1  have  .alread3^  said.  We  sent  in  our  report  and  J 
know  of  nothing  more  to  add  to  it,  but  I  hope  some  of  the 
membera  will  have  something  to  say,  and  criticise  this  report 
at  this  meeting  or  give  us  otiier  information  in  regard  to  it. 

Mr.  Rettingliouse. — I  think  the  system  in  vogue  on  the 
Chicago  &  Northwestern  Ikis  been  amply  described,  and  we 
are  using  the  same  standard  or  blue  print  for  water  stations, 
with  stone  foundation,  as  illustrated  in  the  plans  that  were 
submitted  last  year.     We  are  all  following  the  same  plans. 

Mr.  Markley. — AVould  like  to  jjear  if  any  of  the  members 
are  erecting  any  iron  water  tanks. 

Mr.  Stannard. — Mr.  Mallard  has  an  iron  tank  down  at 
Morgan  City. 

Mr.  Mallard. — We  have  iron  water  tanks  and  have  had  no 
trouble  with  tliem  at  all,  except  in  the  case  of  the  one  that  you 
speak  of.  Our  pump-house  took  fire  and  set  fire  to  the  creosoted 
joists  that  were  under  the  tank  and  they  were  burned  before 
the  fire  could  be  put  out,  but  with  no  damage  to  the  tank  to 
•speak  of. 

Mr.  Killam. — Mr.  President,  our  tanks  are  all  built  standard 
height,  eighteen  feet  above  the  rail,  on  stone  foundation  thrown 
two  feet  above  the  rail.  The  tanks  are  all  of  a  standardvSize 
except  one  or  two  on  the  road  which  are  of  one  hundred 
thousand  gallons  capacity.     We  use  stone,  as  I  said  before, 
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for  foundations,  bat  liave  no  iron  tanks.  1  do  not  know  of  any 
iron  watey  tanks  at  the  present  time.  There  was  one  on  tlie 
Canadian  Pacific  Railroad  and  it  appeared  to  work  well,  but  I 
understand  they  have  taken  it  out ;  have  not  been  there  lately 
and  have  beard  no  complaint  about  it  rusting,  still  there  must 
be  some  difHculty  in  reference  to  the  deterioration  if  they  have 
taken  it  out.  I  know  they  painted  it  inside  well  with  three  coats 
of  paint.  We  are  using  the  wooden  tanks  altogether  on  the 
Intercolonial  Railway,  and  we  rnn  a  cast  iron  pipe  up  through 
the  center  of  tire  tank  through  which  runs  a  stove  pipe  to  keep 
the  water  warm  and  prevent  freezing,  so  that  the  tanks  are 
alwa3's  ready  for  use. 

Mr.  Mallard. — Would  like  to  ask  if  any  of  the  members 
have  had  any  experience  with  corrugated  iron  water  tanks ;  the 
Texas  Pacific  are  using  them,  but  I  did  not  have  time  to  com- 
municate with  the  (4ould  system  people.  If  there  are  any  of 
them  here  they  might  be  able  to  tell  us  something  about  it. 

Mr.  Staten. — In  making  the  iron  frames  we  use  all  of  the 
old  Phoenix  bridge  columns  as  far  as  they  will  go. .  Use  a 
wooden  tub  just  the  same  as  wt  always  did,  but  we  are  using 
iron  alU  together  for  the  frames,  whether  for  renewing  or  for 
•Hew  ones. 

Mr.  Markley. — I  would  like  to  hear  something  on  the  corru- 
gated iron  tanks,  where  they  are  made ;  and  would  like  to  get 
some  information  about  them. 

Mr.  Pickering. — I  would  suggest  that  Mr.  Mallard  be  re- 
quested to  furnish  us  the  data,  and  that  it  be  embodied  in  the 
Proceedings  before  they  are  published. 

Mr.  Mallard. — I  will  try  and  do  so. 

Mr.  Thompson. — There  was  a  tile  tank  put  up  some  time 
ago,  I  think  Mr.  Mclntyre  sees  it  very  often  and  I  would  like 
to  hear  what  he  knows  about  it  as  far  as  it  being  successful  or 
not.  * 

Mr.  Mclntyre. — I  have  seen  the  tank  frequentl}^  but  cannot 
tell  you  anything  as  to  the  construction  of  it.  It  is  kept  filled 
of  course,  all  the  time,  and  I  think  it  is  working  ail  right.  Mr. 
Clark  reported  on  that  a  year  ago. 

Mr.  Cummin. — For  the  benefit  of  the  members  I  will  state 
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that  if  they  will  read  last  year's  Proceedings  and  Mr.  Clark's 
remarks  they  will  get  all  the  informatiou  Ihey  want  about  this 
tile  tank. 

Mr.  Thompsou. — 1  will  say  in  reply  to  Mr.  Cummin's  re- 
marks, that  I  do  not  think  the  discussion  of  last  year  will  tell 
us  how  this  tank  is  standing  the  weather  and  use  at  the  present 
time ;   that  is  what  I  want  to  know. 

V. — Is    IT   Best    for   Railroad   Compaxiks  to  Erect  Their 
OWN  Steel  Structures,  or  Let  the  Mavikac- 

Ti'REKS  P]rect  Them. 

]Mr.  Markley. — We  had  some  iron  bridge  work  to  put  in  and 
we  asked  two  iron  bridge  firms  to  bid  on  the  work,  and  one  of 
them  bid  $1,900  and  the  other  $2,400.  We  concluded,  in 
this  particular  case,  to  do  the  work  ourselves,  and  it  cost  us 
$698.20.  We  had  some  advantage  over  the  contractor  by 
using  pile  driver  instead  of  traveler  to  Imndle  the  work. 

Mr.  Thorn. — On  the  system  tliat  I  am  connected  with,  the 
Chicago,  Biu'lington  and  Quincy  Railroad,  we  have  had  a  good 
deal  of  experience  with  the  contractors  and  we  have  discon- 
tinued contracting  anything  excepting  the  very  largest  bridges,^ 
where  we  do  not  keep  an  outfit  sutliciently  large,  but  all 
ordinary  spans  up  to  two  hundred  feet  we  erect  ourseh'^s. 
We  find  that  there  is  a  certain  amount  of  risk  and  we 
always  have  to  pay  the  contractor  for  that  risk  on  every  job, 
and  where  you  do  it  yourself  you  take  your  own  risk,  if 
you  get  through  without  any  floods  or  ice  or  any  trouble  of  that 
kind  you  save  all  of  that,  and  we  find  it  cheaper  to  do  our 
own  erecting.  Another  point  comes  up  in  connection  with  it, 
where  you  are  using  the  structure  and  continuing  tratlic  over 
it  at  the  same  time  of  erecting,  you  have  to  keep  some  of 
your  own  men  there  an}' way,  because  you  cannot  always  trust 
the  contractors.  You  are  therefore  spending  a  lot  of  money 
that  way  and  you  might  just  as  well  have  your  own  men  doing 
the  erecting.  Ordinary  spans  two  lunidred  feet  long  do  not 
take  a  very  big  outfit,  and  we  believe  it  best  to  erect  them 
ourselves. 


Mr.  Powers. — We  liud  tlie  same  experience  on  our  line,  as 
this  gentletnen,  and  so  in  order  to  facilitate  the  movement  of 
trains  we  most  always  have  to  have  oh  hand  a  bridge  outfit  to 
take  care  of  the  traffic  wliile  they  are  on  the  work  in  order  to 
get  the  trains  over  the  road,  and  at  various  places  we  have 
gotten  figures  from  contractors  and  also  submitted  estimates 
on  doing  the  work  oureelves,  and  we  have  underbid  them  on 
nearly  every  job  that  they  figured  on,  that  is,  outside  of  a 
peculiar  or  particular  neighborhood.  When  you  get  inside  of 
Cook  county  and  conflict  with  the  union  then  it  is  policy  to  let 
the  union  handle  the  business,  but  outside  of  Cook  county  we 
always  found  that  it  was  economy  to  handle  our  own  work. 

Mr.  Reid. — Our  experience  on  the  Lake  Shore  has  been 
such  that  our  officials  refuse  to  allow  any  contractors  to  do 
any  erection  where  we  have  to  maintain  traffic.  We  have 
very  manj',  and  very  fast,  trains,  and  in  the  past  twelve  years, 
since  I  have  had  charge  of  the  bridge  work,  only  two  bridges 
have  been  built  by  contract  work,  a  drawbridge  at  South 
Chicago,  while  traffic  was  diverted,  and  a  drawbridge  and 
three  fixed  spans  over  the  Maumee  river  at  Toledo,  Ohio, 
which  was  heavy  work,  and  recjuired  a  larger  outfit  than  we 
have.  Where  we  do  our  own  work  the  actual  cost  has  been 
about  one  half  a  cent  a  pound  for  erection  and  riveting 
complete* 

Mr.  Powers. — We  submitted  a  job  for  an  estimate  to  a 
bridge  company,  and  they  wanted  $14.75  per  ton  to  put  in  the 
work  and  we  to  erect  the  false  work.  We  put  in  the  false 
work — it  was  a  60-foot  girder — and  our  cost  was  $9.85  per 
ton,  including  the  false  work  and  all,  so  you  see  there  was  a 
big  saving. 

Mr.  Sheldon. — There  is  one  point  where  the  railroads  do 
their  own  erecting  that  has  not  been  brought  out,  and  that  is 
we  have  found  the  bridges  do  not  come  always  suitably  fitted 
to  put  together,  and  there  has  to  be  cutting  and  fitting  to  get 
them  up  right,  and  there  is  liable  to  be  trouble  between  the 
railroad  company  and  the  bridge  company  for  any  mistake  in 
the  work,  as  each  one  will  try  to  lay  it  to  the  other. 

Mr.  Staten. — We  do  our  own  erecting,  and  have  been  doing 
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it  for  the  last  twelve  years,  and  wherever  we  find  a  mistake 
like  that  the  bridge  company  take  water  mighty  quick  and  are 
always  anxious  to  fix  the  matter  up  at  once  so  we  will  not 
have  a  chance  to  say  anything  about  it,  and  if  we  send  in  a 
bill  against  them  for  any  extra  work  due  to  their  mistake  the}' 
pay  it  and  do  so  without  any  trouble. 

Mr.  Cunningham. —  Mr.  President,  1  have  been  fortunate 
enough  to  have  had  experience  both  as  a  bridge  contractor 
and  as  a  railroad  bridge  engineer,  and  my  experience  is  that 
the  bridge  contractor  can  erect  bridges  more  cheaply  than  a 
railroad  company.  This  is  readily  understood  when  you  take 
ihto  consideration  tlie  fact  that  erecting  steel  bridges  is  a  verj' 
large  part  of  a  bridge  contractor's  business,  whereas,  it  really 
does  not  enter  into  a  railroad  company's  business  at  all.  The 
figures  that  have  been  mentioned  for  erection  at  thi^  meeting 
are  greatly  in  excess  of  the  average  cost.  It  is  a  fact,  how- 
ever, that  contractors  are  figuring  at  present  nearly  one  cent 
per  pound  for  erection.  This  is  due  to  the  fact  that  good 
bridge  men  are  receiving  at  present  very  high  wages,  the 
union  scale  being  50  cents  an  hour  for  every  man,  gomi  or 
bad,  on  the  job  for  a  day  of  eight  hours,  and  over  time  at  the 
rate  of  75  cents  an  hour.  Small  plate  girders  can  certainly 
be  erected  by  railroad  companies  more  cheaply  than  by  bridge 
companies,  but  where  you  have  pin  connected  bridges  and 
large  riveted  structures,  you  will  find  that  the  bridge  con- 
tractor's proposition  will  be  a  great  deal  less  than  that  for 
which  the  railroad  company  can  do  the  work.  If  you  have  an 
old  structure  to  replace  by  a  new  one,  it  will  certainly  not  pay 
the  railroad  company  to  take  down  the  old  structure  and  allow 
the  bridge  company  to  erect  the  new  bridge,  because  there  are 
then  two  travelers  to  be  erected  and  paid  for.  I  believe  it  to 
be  a  great  deal  cheaper  in  this  case  to  let  the  total  contract  to 
the  bridge  company  both  to  remove  the  old  and  to  erect  the 
new  structure. 
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VIII. — The,  Best  and  Most  Convenient  Outfit  Caks 
FOR  Bridge  Gangs,  and  Number  of  Men  Constitutin<;  a 
Bridge  Gang. 

Mr.  Reid. — Do  not  know  whether  this  information  will  be 
new  or  of  any  benefit,  but  I  have  eight  bridge  outfits  on  the 
road,- each  with  a  set  of  cars,  and  in  each  set  have  a  dining 
car,  sleeping  car,  tool  car,  and  a  blacksmith  ear;  use  a  flat 
car  for  the  blacksmith  car,  and  the  tool  car  is  fitted  up  with 
racks,  etc.,  for  tools  and  supplies.  In  the  dining  car  we  have 
the  kitchen  in  one  end,  and  dining  table  in  the  balance  of  it ; 
and  in  the  sleeping  car  we  have  an  olliee  at  one  end  for  the 
foreman,  with  a  bunk,  desk,  and  stove  in  there,  and  a  bed- 
room for  the  men  sutlicient  to  accommodate  twelve  to  eighteen 
men ;  also  a  sitting  room  in  the  other  end,  with  a  stove, 
chairs,  table,  lamps,  etc.,  and  in  that  way  our  men  are  always 
in  the  cars  ready  to  move  at  a  minute's  notice. 

Mr.  Markley. — What  advantage  do  you  find  in  maintaining 
those  cars?  , 

Mr.  Reid. — The  main  advantage  is,  we  can  get  better  men, 
and  can  hold  them  better,  as  they  can  live  cheaper,  where  we 
have  cars  for  them  to  live  in ;  and  it  also  saves  running 
around  over  the  road  hunting  boarding-places.  In  some 
places  they  cannot  obtain  board,  and  if  they  did  it  would  take 
one  or  twcwmen  to  hunt  boarding-places,  and  then  if  we  want 
to  get  them  in  a  hurry  to  go  to  a  washout  or  wreck  we  would 
have  a  regular  skirmish  drill  to  get  the  tools  and  men  together. 
With  the  cars  the  tools  are  all  in  their  places  and  every  man 
knows  where  to  find  them,  and  in  case  of  emergency  we  can 
couple  an  engine  on  and  start  off  in  a  very  short  time,  and 
when  we  get  to  the  work  every  man  has  the  tool  that  he  is 
going  to  use,  ready  to  go  to  work.  Also,  when  going  any 
great  distance,  they  can  sleep,  and  then  they  are  ready  to 
work. better  and  longer  after  they  get  there. 
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I. — Auxiliary   Coaling    Stations  :    Best    Designs,    Capacity 

AND  Method  of  Handling  Coax/. 

REPORT   OF   COMMITTEE. 

To  the  Officers  and  Members  of  the  Association  of  Mailway 
Superintendents  of  Bridges  and  Buildings: 

Yoiir  Committee  No.  1,  on  the  subject  of  Auxiliary  Coaling 
Stations,  after  laboring  two  years  and  finding  that  the  subject 
is  good  for  at  least  ten  years  more,  have  decided  to  make  a  for- 
mal report,  leaving  the  work  of  continuing  the  investigation  to 
future  generations  of  members,  who  will  undoubtedly  be  able 
to  tell  us  all  how  much  we  did  not  know  about  this  all  impor- 
tant matter  of  coaling  locomotives. 

Many  years  ago,  when  General  W.  S.  Hancock  was  a  candi- 
date for  president  of  the  United  States,  he  stated,  during  the 
campaign,  that  the  tariff  was  a  local  issue.  This  declaration 
was  vigorously  debated  by  all  parties  at  the  time,  each  claiming 
that  their  peculiar  ideas  w^ere  the  only  correct  ones.  Your  com- 
mittee, at  the  close  of  their  labors,  have  arrived  at  the  conclu- 
sion that  the  best  type  of  Auxiliary  Coaliug  Station  is  a  local 
issue  also,  and  are  prepared  to  prove  it,  should  any  member 
ever  question  the  veracity  of  the  statement. 

Your  committee  began  their  labors  of  investigation  on  the 
subject  of  Auxiliary  Coaling  Stations  by  sending  to  the  chief 
engineers  of  sixty-three  of  the  important  railroads  of  our 
country  a  letter,  of  which  the  following  is  a  copy: 

**DuLUTH,  Minn.,  March  24,  1902. 

**Dear  Sir  : — The  committee  appointed  by  the  Association  of 
Railway  Superintendents  of  Bridges  and  Buildings  to  report  on 
the  subject  of  Auxiliary  Coaling  Stations,  respectfully  request 
the  following  information  from  your  company  to  assist  them  in 
preparing  a  full  report  on  this  subject.  The  results  will  be 
carefully  compiled  and  published  in  our  next  proceedings  in 
October,  1902. 

**1.  Blue  print  plan  of  a  typical  auxiliary  coaling  station  in 
use  on  your  railroad. 

**2.  Approximate  cost  of  construction  of  same. 

**3.   Capacity  of  pockets  in  net  tons. 

**4.  (If  consistent.)  Costof  coaling  locomotives  at  such  station. 

**5.  Suggestions,  based  on  your  experience,  for  improve- 
ments you  would  recommend  in  building  a  new  plant. 

**  It  is  the  intention  of  the  committee  to  prepare  a  practical 
report  on  the  above  subject,  and  your  assistance  is  particularly 
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requested  to  enable  us  to  aceompliBh  the  result  desired.  An 
early  reply  will  he  greatly  appreciated. 

**  Yours  very  truly, 

•*  W.    A.    McGoNAGLE, 

•*  Chairman,'" 

Beplies  were  received  from  thirty-five  of  these  railroads,  and 
in  nearly  every  case  they  expressed  a  strong  desire  to  assist 
your  committee  in  every  way  possible.  Our  questions  were 
answered  cheerfnlly  and  full  plans  sent  wherever  it  was  consist- 
ent to  do  BO.  Many  of  the  railroads  expressed  their  desire  to 
know  the  results  of  the  labors  of  your  committee,  and  Ave 
hereby  recommend  that  a  copy  of  our  proceedings  be  mailed  to 
each  chief  engineer  who  replied  to  our  circular  letter,  as  a  mark 
of  the  appreciation  of  our  Association  of  the  efforts  of  such 
officer  to  assist  the  Association  in  compiling  complete  data  on 
this  important  subject. 

One  chief  engineer  asked  us  to  define  the  term  **  Auxiliary 
Coaling  Station,"  and  we  replied  that  it  was  an  intermediate 
station  as  distinguished  from  the  terminal  station. 

Your  committee  attributes  the  silence  of  the  remaining 
twenty-eight  railroad  companies  to  several  causes,  as  follows: 

1.  Some  of  them  are  ignorant  of  the  importance  of  the  Asso- 
ciation of  Bailway  Superintendents  of  Bridges  and  Buildings. 

2.  A  few  of  them  know  it  all,  and  do  u*t  feel  like  telling  others. 

'  3.  Quite  a  number  are  ashamed  of  their  coaling  stations  and 
don't  like  to  admit  publicly  that  they  have  the  same  system 
used  by  Noah  for  taking  fuel  into  the  ark. 

4.  A  very  few,  some  of  them  members  of  our  Association,  are 
squaring  accounts  with  members  of  our  committee  for  our  si- 
lence in  answering  similar  letters  in  past  years. 

To  all  of  them  your  committee  now  say  that  we  accept  their 
apology,  and  hope  they  will  learn  something  from  the  perusal 
of  our  report. 

The  type  of  auxiliary  coaling  station  to  be  recommended  for 
any  particular  point  will  be  governed  largely  by  the  following 
conditions: 

1.  The  quantity  of  coal  to  be  handled  in  a  given  time. 

2.  The  number  of  engines  to  be  coaled  in  a  given  time. 

3.  If  coal  is  to  be  stocked  in  large  quantities  for  winter  use  or 
not. 

4.  If  coal  is  delivered  to  station  in  bottom  or  side  dump  cars 
or  not. 

5.  The  personal  equation  of  the  general  manager. 

6.  The  topographical  features  of  the  surrounding  country. 

7.  If  the  supply  of  coal  is  regular  or  irregular. 
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8.  II  the  supply  uf  coal  is  to  btj  protected  from  tbe  weather. 

Before  going  farther  it  would  be  well  to  enumerate  tlie  sev- 
eral systems  now  in  use  in  this  country. 

1.  The  system  of  shoveling  from  railroad  cars  to  tenders, 
known  as  the  Anmftrong  system. 

2.  Shoveling  from  cars  to  high  platform  to  be  shoveled  again 
to  tenders. 

3.  Crane  and  bucket  system  from  storage  platform. 

4.  Shoveling  from  cars  into  bins  from  elevated  trestle. 

5.  Dumping  coal  from  railroad  car  directly  into  bins. 

6.  Hauling  railroad  cars  by  cable  up  steep  incline  and  dump- 
ing directly  into  bins. 

7.  Dumping  coal  from  railroad  cars  into  pit  and  elevating  it 
by  conveyors. 

8.  Dumi^ing  ooal  from  railroad  cars  into  pit  and  elevating 
it  by  air  hoist. 

9.  Locomotive  crane  working  from  stockpile  to  bins  or  to  en- 
gines. 

10.  Dumping  through  trestle  to  platform  and  tramming  and 
dumping  into  tenders. 

11.  Dumping  into  pit  in'track  and  elevating  skip  by  switch 
rope  by  engine  taking  coal. 

1.  The  system  of  shoveling  from  railroad  cars  directly  into 
locomotive  tender  is  usually  employed  where  work  trains  or 
pushers  are  in  service.  It  is  expensive  and  should  not  be  used 
except  where  there  is  only  a  very  small  consumption  of  fuel. 
The  cost  of  operating  this  system,  as  usually  employed,  will  ap- 
proximate twenty-five  cents  per  ton. 

2.  This  system  is  frequently  employed  at  points  where  two  or 
three  car-loads  of  coal  per  day  are  used.  Like  No.  ] ,  it  is  a 
makeshift  and  should  not  be  used  except  where  conditions  of 
poverty  compel  its  use.  The  cost  of  operating  this  system 
varies  from  twenty-five  to  fifty  cents  per  ton,  depending  upon 
conditions  of  labor  and  climate. 

3.  This  system  is  in  use  on  numerous  roads  in  the  United 
States.  Tlie  coal  is  dumped  from  railroad  cars  from  an  elevated 
trestle  to  a  storage  platform  on  the  ground.  It  is  then  shoveled 
into  buckets  and  pushed  on  tram  cars  to  the  crane,  where  it  is 
hoisted  and  dumped  into  the  engine  tender.  The  system  is  an- 
tiquated and  very  expensive,  and  several  reports  show  as  high 
a  cost  as  thirty-five  cents  per  ton,  the  cost  depending  on  labor 
conditions  and  the  distance  the  coal  is  trammed 

4.  This  is  well  known   as  the  Williams- White   system.     Nu- 
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merons  variations  have  been  made  in  order  to  avoid  the  royalty 
asked  by  the  inventors,  bnt  the  results  pretty  generally  show 
that  it  would  have  been  better  to  pay  the  royalty.  The  cost  of 
coaling  by  this  system  varies  from  six  to  ten  cents  per  ton,  de- 
pending upon  labor  conditions.  The  system  is  generally  satis- 
factory where  a  moderate  amount  of  fuel  is  required  and  topo- 
graphical conditions  will  permit  the  necessary  inclined  trestle 
to  be  constructed  economically. 

5.  This  is  the  ideal  system  of  coaling  locomotives.  The  coal 
is  taken  in  bottom  or  side  dump  cars  and  dumped  by  trainmen 
directly  into  bins,  thus  elimenating  all  the  extra  labor  required 
by  the  other  systems  and  saving  very  largely  the  delay  to  cars. 
Its  use  is  limited  by  topographical  conditions  in  constructing 
the  inclined  trestle  approach.  The  cost  of  coaling  by  this  sys- 
tem varies  from  one  and  one  half  to  three  cents  per  ton. 

6.  This  system  is  ideal,  where  the  previous  system  will  not 
apply,  on  account  of  topographical  conditions.  The  objection 
to  it  is  the  fixed  charge  for  labor  and  supplies  for  hoisting 
engine  and  the  expensive  maintenance  of  cables  and  pulleys, 
but  notwithstanding  these  charges  the  stations  are  operated  at 
the  very  low  cost  of  three  cents  per  ton. 

7.  This  system  is  very  satisfactory  when  it  can  be^ operated 
in  connection  with  a  pumping  station,  in  order  to  divide  the 
CQst  of  operation.  There  is  considerable  expense  and  frequent 
annoying  delays  with  conveyors  of  any  type,  but  notwithstand- 
ing this,  the  cost  of  operation  has  been  reported  as  low  as  three 
cents  per  ton.  One  great  advantage  of  this  system  is  that  it  can 
be  constructed  in  localities  where  No.  5  and  No.  6  are  out  of  the 
question,  on  account  of  the  ground  occupied  by  the  inclined 
trestle  approach.  This  system  is  very  compact  and  is  admirably 
adapted  for  all  points  where  yard  room  is  limited  and  where 
there  is  suitable  drainage  for  the  dumping  pit. 

8.  This  system  is  in  use  in  several  place?  where  a  limited 
amount  of  coal  is  required  to  help  engines  over  the  road.  The 
coal  is  dumped  into  a  pit  under  the  main  track  and  thence  by 
gravity  into  buckets.  These  buckets  are  hoisted  by  an  air  hoist 
operated  by  the  compressed  air  from  the  train  line  of  the  loco- 
motive taking  coal.  The  cost  is  five  to  ten  cents  per  ton,  but 
the  system  cannot  be  recommended  except  as  stated  above. 

9.  This  system  is  in  use  on  at  least  two  important  lines,  and 
seems  to  give  entire  satisfaction.  It  is  particularly  to  be  recom- 
mended where  large  storage  is  required.  The  coal  is  stored  by 
being  dumped  from  a  high  trestle  to  a  platform  on  the  ground. 
A  locomotive  crane  is  then  run  on  the  same  high  trestle  and  the 
coal  is  picked  up  with  a  clam  shell  and  dumped  into  movable 
pockets  for  engine  use  or  into  gondola  cars  for  immediate  ship- 
ment. The  movable  chutes  are  a  novel  feature  and  are  moved 
from  place  to  place  along  the  coal  pile  as  the  coal  is  removed  by 
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the  locomotire  crane.     The  cost  of  coaling  hj  this  system  is  one 
and  three  (quarter  cents  per  ton. 

10.  This  system  is  iu  use  in  several  places  where  large  stor- 
age is  required.  It  is  expensive,  as  are  all  systems  where  the 
coal  has  to  be  shoveled.  It  is  not  to  be  compared  with  No.  9  in 
economy  of  operation,  but  of  course  is  much  cheaper  in  con- 
struction. The  cost  of  coaling  by  this  system  is  from  ten  to 
fifteen  cents  per  ton. 

11.  This  system  is  in  use  on  several  roads,  but  is  not  very 
satisfactory,  owing  to  the  danger  of  personal  injury  by  broken 
ropes  and  sheaves.  The  cost  appears  to  be  low,  but  the  real 
cost  when  accidents  are  considered  is  prohibitive.  The  appar- 
ent cost  of  coaling  by  this  system  is  from  five  to  ten  cents 
per  ton. 

A  large  n amber  of  blue  prints  have  been  received  from  the 
different  railroads  answering  our  circular  letter.  We  have  care- 
fully selected  such  parts  of  them  as  would  clearly  indicate  the 
different  types  of  stations.  These  illustrations  will  be  found  in 
the  appendix  to  this  report. 

CONOIiUSION. 

Your  committee,  after  due  consideration  of  all  the  informa- 
tion sent  them,  have  drawn  the  following  conclusions  : 

1.  The  best  type  of  auxiliary  station  is  that  by  which  the 
coal  for  locomotive  supply  is  dumped  from  bottom  or  side  dump 
railroad  cars  directly  ilito  the  bins,  the  cars  being  pushed  up  an 
inclined  trestle  by  a  locomotive,  dumped  by  the  trainmen,  and 
the  empty  car  taken  away  immediately  thereafter.  This  is  des- 
ignated as  No.  5  in  our  report,  and  the  cost  of  coaling  locomo- 
tives can  be  reduced  to  one  and  one  half  cents  per  ton,  and  all 
fixed  charges  for  operation  avoided. 

2.  Where  topographical  conditions  prevent  the  construction 
of  the  long  inclined  approach,  we  recommend  the  system  of 
hauling  the  railroad  car  by  gasoline  engine  hoist  up  a  trestle 
approach  of  twenty  per  cent,  grade  and  dumping  the  coal 
directly  into  the  bins.  This  is  designated  as  Xo.  6  in  our 
report,  and  the  cost  of  coaling  locomotives  is  three  cents 
per  ton. 

3.  Where  topographical  conditions  further  prevent  the  con- 
struction of  the  steep  incline,  or  where  the  crowded  yard 
conditions  prevent  the  adoption  of  the  previous  systems,  we 
recommend  the  type  of  pockets  known  as  the  McHenry  system, 
where  the  coal  is  dumped  from  cars  into  a  pit  under  the  track 
and  elevated  to  bins  by  a  conveyor  system.  This  is  designated 
in  our  report  as  No.  7,  and  can  be  operated  at  a  cost  of  three 
cents  per  ton. 

4.  Where  it  is  necessary  to  coal  engines  from  several  tracks 
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we  recommend  the  oonveyor  system  in  use  bj  the  New  York 
Central  and  Hudson  Biver  Railroad.  The  experience  of  this 
very  important  railroad  has  demonstrated  the  success  of  this 
type  of  coaling  station.  The  cost  of  operating  by  this  system 
is  three  to  six  cents  per  ton,  depending  upon  the  amount  of 
coal  used. 

5.  Where  large  storage  capacity  is  required  we  recommend 
the  system  employed  by  the  Southern  F^acific  Railway  and  the 
Louisville  k  Nashville  Railway,  where  the  coal  is  dumped  from 
a  high  trestle  into  bins  for  immediate  use,  or  to  a  platform  for 
storage,  and  is  picked  up  from  storage  by  a  locomotive  crane 
with  clam-shell  dipper  and  dumped  into  bins  or  directly  into 
locomotive  tenders,  as  desired.  The  movable  chutes  are  espe- 
cially commended  as  ingenious  and  effective.  The  cost  of  coal- 
ing by  this  system  is  one  and  three  qiiarter  cents  per  ton. 

6.  Where  it  is  necessary  to  shovel  coal  once,  or  where  coal 
must  be  received  in  gondola  or  box  cars,  your  committee  recom- 
mend the  Williams-White  chutes  as  being  the  best  possible 
under  the  given  conditions.  The  cost  of  coaling  by  this  system 
varies  from  six  to  ten  cents  per  ton.  This  is  designated  as  No. 
4  in  our  report. 

This  is  as  far  down  the  list  as  your  committee  care  to  make 
recommendation.  The  other  systems  have  been  indicated,  and 
the  personal  equation  of  the  general  manager  will  often  deter- 
mine the  question  whether  they  will  or  will  not  be  used.  The 
question  is  a  broad  one  and  is  capable  of  continued  improve- 
ment as  our  transportation  facilities  become  taxed  heavier  and 
heavier  and  time  becomes  the  all-important  item.  Let  us  hope 
that  our  railroads  will  encourage  the  study  of  this  question  and 
thus  hasten  the  time  when  the  gp^eatest  amount  of  coal  can  be 
taken  in  the  least  period  of  time  at  the  lowest  cost  per  ton  and 
with  a  minimum  cost  of  plant.  This  is  the  goal  to  be  reached, 
and  if  your  committee  have  even  indicated  the  pathway  they 
will  feel  amply  rewarded  for  their  labors. 

W.  A.   McGoNAOLE, 

Chairrncnij 
G.  W.  Smith, 
E.  Fisher, 
J.  P.  Snow, 
B.  F.  Bond, 
R.  B.  Tweedy, 

Cornmiffcf . 
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ADDITIOXAL   METHODS. 

DESCRIBED    BY    J.    P.    SNOW,    MEMBER    OF    THE    COMMITTEC. 


Two  methods  of  coaling  engines,  somewhat  different  from 
those  elsewhere  described  in  this  report,  are  in  common  use  on 
Eastern  roads,  and  are  shown  on  the  illustrations  marked  Bos- 
ton &  Maine  Railroad.  They  are  applicable  where  the  number 
of  engines  to  be  coaled  per  day  does  not  warrant  the  installa- 
tion of  expensive  plants,  and  where  there  is  ample  time  to  take 
coal  without  delaying  train  movements. 

One  may  be  described  as  a  dump-car  method  and  the  other 
as  a  tub  method.  Both  are  usually  supplied  by  an  inclined 
trestle  running  to  any  height  desirable,  from  12  to  25  feet,  and 
with  the  storage  covered  or  open,  as  may  be  decided  upon. 

The  dump-car  method  is  shown  by  the  shed  at  Worcester, 
Mass.,  and  the  turn-table,  transfer  table,  and  car  that  goes  with 
it  are  also  shown.  It  will  be  seen  that  the  shed  has  three  tracks 
in  its  floor,  with  cross  tracks  at  two  points  served  by  turn- 
tables. These  tracks  lead  out  to  a  transfer  table  track,  which 
sets  the  cars  on  to  the  tracks,  on  which  they  stand  when  dumped 
into  the  tenders.  A  scale  is  placed  under  the  transfer  track,  so 
that  all  coal  can  be  weighed  if  desired.  The  two  delivery  sheds 
are  made  necessary  from  the  fact  that  both  coal  and  coke  are 
served  from  this  outfit. 

In  operation  a  great  deal  of  the  coal  is  discharged  from  the 
overhead  trestle  through  a  rough  hopper  spout,  not  shown  on 
the  drawing,  directly  into  the  dump  cars  below.  When  no  sup- 
ply is  available  for  loading  the  cars  in  this  way  the  dumps  are 
filled  by  shoveling  from  the  store  pile. 

The  cost  of  a  shed  of  this  sort  above  the  foundations,  and 
exclusive  of  the  outside  approach  trestle,  is  approximately  $2.00 
per  ton  of  storage  capacity,  and  the  cost  of  unloading  and  deliv- 
ery to  locomotives  about  9^  cents  per  ton. 

The  tub  method  involves  the  use  of  a  derrick.  This,  of 
course,  may  be  operated  by  any  power,  even  hand  power,  as 
shown  on  one  drawing  of  the  report.  The  power  generally 
used,  however,  on  the  Boston  h  Maine  Railroad,  and  that  for 
which  the  derrick  here  shown  is  designed,  is  the  locomotive 
itself.  The  fall  is  led  through  a  sheave  in  the  step  block  of 
the  derrick  and  along  the  side  of  shed  to  a  snatch  block  at  a 
sufficient  distance,  so  that  when  the  line  is  made  fast  to  the 
side  of  a  tender,  the  engine  in  moving  opposite  the  derrick  will 
have  raised  a  tub  to  the  proper  height  for  swinging  over  the 
tender,  where  it  can  be  dumped.  Ton  and  half  ton  tubs  are 
used,  the  former  being  raised  by  a  running  block  in  the  bight 
of  the  fall,  and  the  latter  by  a  single  line. 
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The  fayorito  tubs  are  wooden  ones,  with  track  wheels  in  their 
bottoms;  thejr  are  dragged  by  the  men  from  the  pile  to  the  der- 
.rick.  The  cost  of  the  derrick,  with  rigging  and  ten  half-ton 
tubs,  is  about  $700,  and  the  cost  of  operation  10  to  12  cents  per 
ton,  depending  on  the  chance  to  keep  the  men  at  work  regu- 
larly. Hopper  spouts  are  used  with  this  method  for  filling  the 
tnbs  directly  from  the  supply  cars  on  the  trestle,  the  same  as 
described  above  for  filling  dump  cars. 

This  method  of  coaling  engines  can  be  used,  of  course,  only 
at  small  terminals,  where  there  is  plenty  of  time  in  w}iich  to 
take  coal.  At  larger  terminals  an  electric  or  gasoline  hoist  is 
used  in  place  of  the  locomotive  for  raising  the  tubs,  while  for 
wayside  points,  where  engines  must  take  coal  when  attached 
to  their  trains,  dump  cars  or  chutes  only  are  admissible. 

J.  P.   Snow, 
Bridge  Engineer,  B,  &  M,  Ji.  1*. 
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Fio.  17.  Coal  Pockets  at  KiiiKston,  N.  Y.  C.  &  H.  R.  R.  B. 
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Fio.  18.  Coal  Pockets  ft  Sand  BlnA,  N.  White  Plains,  N.  Y.  C.  &  H.  R.  R.  R. 
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Fio.  19.  Coal  Pockets  &  Sand  Bins,  N.  White  Plains,  N.  Y.  G.  &  H.  R.  R.  R. 
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Flo.  92.  Coal  Pockets,  Southern  Ry.,  Mobile,  Alabama. 
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Sou^hern  Railway  Co 
Mobile  Ala. 


Fig.  28.  Coal  Pockets,  Southern  Ry.»  Mobile,  Alabama. 
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Fio.  24.  Coal  Pockets,  Chicago  &  Eastern  III.  B.  R. 
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Fio.  26.  Coal  Pockets,  Ohicftgo  A  Baatem  111.  R.  R. 


109 


FiQ.  26.  Pennsylvaiiia  B.  R.  Coaling  Station. 
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Pio.  28.  Doable  Pocket  Coal  Chute,  Cross  Section,  Great  Northern  Railway. 
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Pig.  32.  Coaling  Derrick,  Dulath,  South  Shore  &  Atlantic  Ry. 
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Cross  sec/te^ 
Fio.  33.  Coaling  Plant,  P.  &  R.  Ry 
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Fig.  84.  Coaling  Plant,  P.  &  R.  Ry- 
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Fio.  86.  Goal  Chates,  Texas  Midland  R.  R. 
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FiQ.  87.  Goal  Trestle,  Mineral  Range  R.  R. 
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Pio.  88.  Coaling  Station,  Lake  Shore  A  Mich.  So.  Ry. 


Pia.n.— UDk  Belt  Terminal  StstloD,  havlDg  two  <H)-iod  cobI  pooketn,  od  acales,  wit 
cinder  bin,  and  cinder  and  Bapd-bandllng  equipment.  Erected  forCblcaso  A  Alton 
BbI1w»7,  at  Roodhouae,  Venice,  alater,  and  Kansas  Cttyi  a1a»  for  Union  paalSo 
Ballway,  Clnolnaati,  New  Orleans  &  Texas  PaciBc  Railway,  etc.  A  ver;  compact 
and  efflclent  type,  operated  by  one  man. 


Pia.  40.~Llnk  Bel[  Coding  Stallon,  erected  for  Cbtcago  ft  Alton  Rillwa;,  at  Blooming- 
ton.  III.,  comprlslntc  tiro  Ot-ton  ooal  pockets,  on  scales,  nttb  Band-baodllDK  eqalp- 
menl.    A  modlUcatlon  ol  Ihe  tjpe  shoirD  by  Fig.  t>. 
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to.  tt.— Link  Belt  CobIIdb  StattoD,  as  eraoted  tor  Baltimore  A  Ohio  S.  W- 
R&llwa;.  Lake  Shure  St  Uicbigan  SouUiem  Raltway,  New  York  Centr*!  A 
BadM>D  River  Rallvay.  Erie  RallrDBd,  and  otbera.  fiOO-tou  Died  ooak 
pocket,  dellverlDg  coal  to  locomotives  on  either  of  two  tracks.  Ooe  nun 
required  durlDs  the  day  ooly. 
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DISCUSSION. 

Mr.  McGoDagle. — Mr.  President  and  GentlemeD.  I  do  not 
know  of  anything  that  I  can  add  to  the  report  of  the  com- 
mittee. The  report  is  now  in  yonr  hands  for  discuusion,  and 
the  committee  hopes  that  each  member  will  contribute  from  his 
experience  such  points  as  the  committee  have  not  already  coh- 
ered in  their  report.  If  any  member  has  anything  new,  or  any 
particular  device  not  mentioned,  we  will  be  glad  indeed  to  hear 
of  it  on  the  matter  of  cost  of  coaling  locomotives.  The  point 
has  been  raised  several  times  to-day  in  i^egard  to  this  term 
auxiliary  coaling  station.  The  understanding  of  the  committee 
is,  we  were  not  to  discuss  terminal  stations  in  any  sense  what- 
ever, only  the  minor  or  auxiliary  coaling  stations,  such  as 
those  at  the  intermediate  stations  on  the  right  of  way,  and  the 
best  means  of  operating  them.  The  matter  of  terminal  sta- 
tions will  form  a  very  excellent  subject  for  discussion  at  some 
fatnre  time.  I  therefore  think  our  report  in  this  case  should 
cover  only  what  the  siibject  was  intended  to  cover,  that  is,  in- 
termediate stations  on  a  railroad,  and  will  be  glad  to  hear  from 
every  merobesr  of  the  Association. 

Mr.  Lichty. — I  would  just  like  to  say  that  at  Fond  du  Lac, 
Wisconsin,  there  has  recently  been  installed  a  pretty  nice  coal- 
ing station  which  is  fully  illustrated  and  described  by  Mr. 
Camp  in  the  last  number  of  the  Raihoay  Review^  and  I 
would  rather  you  would  get  your  information  from  that. 
The  chute  is  built  pretty  high  with  a  steep  incline  trestle, 
twenty  per  cent,  grade.  The  cars  are  thirty  and  forty  tons 
capacity  drawn  up  by  a  cable  operated  by  a  21  horse-power 
gasoline  engine,  and  are  drop-bottom  pattern  cars.  The  coal 
is  broken  up  at  the  mines  where  it  is  put  into  the  cars  so  that 
it  will  drop  out  of  the  cars  easily  and  pass  through  the  chutes 
readily.  This  plant  is  more  fully  described  in  the  Raihoay 
Review^  and  you  can  get  a  very  good  idea  from  that.  The 
coal  is  bandied  at  a  cost  of  three  and  eight-tenths  cents  per 
ton  from  these  drop-bottom  cars. 

Mr.    Rettinghouse. — In  connection    with   Mr.    Lichty's   re- 
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fnarks  I  would  like  to  say  that  at  the  first  coal  chute  od  the 
Northwestern,  put  up  at  Ashland,  Wisconsin,  we  found  that 
the  hopper  or  pocket  did  not  have  slant  enough.  I  believe 
jou  found  the  same  difficulty  at  Fond  du  Lac. 

Mr.  Lichty. — No,  sir,  they  have  been  working  all  right. 

Mr.  Rettlnghouse. — Well,  your  superintendent  advised  us  to 
the  contrary,  and  said  the  trouble  , was  that  in  dumping  the 
<;oal  in  there  the  fine  coal  all  settled  down  to  the  bottom,  and 
one  man  gets  all  the  lump  and  the  other  man  gets  all  the  slack. 
We  have  been  thinking  about  changing  the  slant  of  the  bottom 
part  to, overcome  that  difl9culty.  Another  dififlculty  is,  in  con- 
nection  with  it,  that  there  is  no  means  of  weighing  the  coal. 
Tou  simply  have  to  guess  at  it.  There  is  nothing  of  that  kind 
provided  for,  but  that  might  be  overcome  by  a  track  scale. 

Mr.  Lichty. — I  would  just  say  in  addition. to  my  remarks 
that  we  did  have  more  or  less  diflSculty  with  the  coal  before  we 
ordered  it  to  come  broken.      When  there  was  slack  coal  and 
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very  large  lump  coal  in  the  same  car  I  think  there  was  some 
difiSculty  in  operating  them, 

Mr.  Montzhelmer. — There  is  one  great  objection  to  handling 
'Coal  in  chutes  of  the  description  just  mentioned,  if  you  cannot 
weigh  the  coal  into  the  engine.  I  know  that  I  have  heard  mo- 
tive power  department  people  say  that  while  they  may  save  a 
few  thousand  dollars  in  handling  coal  in  a  chute  of  that  kind, 
they  can  pi:ove  that  they  have  lost  twenty-five  thoqsand  dollars 
•or  even  more,  in  coal  wasted  by  engineers  and  careless  firemen 
because  they  knew  that  the  company  ha(j[  no  check  on  what 
they  were  using.  While,  of  course,  it  is  not  necessary  to  have 
£l  scal^  at  some  of  the  chuteSi  I  think  it  ought  to  be  measured 
•or  weighed  in  some  way,  and  we  have  these  large  chutes  where 
it  is  weighed  and  it  seems  to  me  that  it  is  well  worth  what  it 
-costs  for  installing  it. 

Mr.  Canty. — One  system  we  use  to  a  great  extent  is  the 
Williams- White  system,  but  this  does  not  provide  for  storage. 
At  several  coaling  points  fitted  up  with  this  style,  criticisms 
have  been  made  by  the  fuel  department,  on  account  of  being 
•obliged  to  hold  so  many  cars  to  mak^  sure  of  a  si^pply. 

Mr.  McGonagle. — The  Williams- White  company  provide  a 
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system  of  overhead   storage   in  addition  to   storing  in  bins. 
This  is  a  recent  impi*ovement  in  their  coaling  device  and  a  very 
important  one.     One  of  the  most  important  points  on  this  sub- 
ject has  simply  been  touched  here  to-night,  that  is  the  idea  of 
weighing  coal.      My  personal  idea  is  that  all  the  money  spent 
in  weighing  coal  for  engine  use  is  simply  wasted.     I  have 
never  in  my  experience  s^en  any  practical  results  from  weigh- 
ing coal  for  engine  use.    I  think  it  is  all  right  to  weigh  it -when 
you  buy  it,  but  to  be  dealing  out  coal  to  locomotives  and  run- 
ning a  system  of  accounts  requiring  a  large  number  of  em- 
ployees to  keep  track  of  what  each  engine  uses,  I  think  it  is 
wasting  money.   Yoli  can  find  out,  of  course,  whether  one  man 
uses  more  coal  than  another,  but  my  personal  idea  is  that  if 
the  railroads  will  spend  a  little  more  money  for  competent  trav- 
eling engineers  and  a  little  less  in  running  accounts  for  deter- 
mining the  amount  of  coal  used  on  ^ach  particular  locomotive, 
the  result  to  the  stockholders   would  be  very  much  different 
than  at  present.     The  committee's  report,  as  you  have  prob- 
ably noticed,  did  not  touch  on  this  question  of  weighing  coal 
at  all,  we  considered  that  this  point  might  arise  in  the  meeting, 
and   while  it  is  one  of  the  most  important  points  at  issue  we 
desired  rather  to  have  it  brought  out  in  the  discussion  than  to 
say  arbitrarily  in  our  reports  that  we  i-ecommend  that  the  coal 
be  not  weighed,  as  I   judge  it  is  siihply  my  personal  opinion 
that  this  money  expended  in  weighiug  coal  is  wasted.     I  do 
not  believe  the  Convention  will  agree  with  me  at  all.    No  more 
danger  of  it  than  that  the  accounting  officials  of  the  railroads 
will  agree  in  any  respect  to  reduce  the  nilmber  of  employees. 
It  may  not  suit  the  accounting  department,  but;  I  speak  in  the 
interest  of  the  stockholders  Of  the  railroads  and  thiAk  that  we 
should  cut  out  this  useless  extravagance  in  expending  all  this 
unnecessary  money  in  weighing  coal  for  engine  use. 

Mr.  Montzheimer.^ — In  regard  to  the  subject  of  weighing 
coal  to  locomotives  it  seems  to  me  there  are-  lots  of  good  points 
in  the  position  that  most  roads  take  now  on  this  subject.  You 
could  not  put  enough  traveling  engineers  on  a  large  system  to 
properly  check  the  using  of  coal  in  engines.  While  the  travel- 
ing ^engineer  is  on  the  engine  the  fireman  might  fire  a  little 


130 

more  economically/ l)ut  Just  as  soon  as  the  travQling  engineer 
gets  off  he  will  begin  wasting  his  coal  again.  Furthermore, 
the  cost  of  traveling  engineers,  in  my  opinion,  will  far  exceed 
the  cost  of  keeping  track  of  the  coal  used  per  month  on  rail* 
roads.  It  does  not  cost  much  to  compile  those  figures,  it  is 
comparatively  a  very  small  expense  per  engine,  and  I  know  it 
gives  good  results  and  proves  a  saving,  and  the  consequence  of 
keeping  track  of  what  they  use  creates  a  sort  of  rivalry  be- 
tween the  different  engineers  as  to  how  far  they  can  run  on  a 
ton  of  coal,  and  I  think  it  has  a  good  effect  on  the  employees. 
Mr.  Cummin. — Mr.  President.  I  might  like  to  say  a  few 
words  but  Mr.  McGonagle  knocked  me  out  in  his  remarks.  He 
said  you  did  not  want  any  remarks  on  terminal  coaling  stations. 
Now  our  road  is  a  peculiarly  situated  roadf  while  we  have 
three  hundred  and  ninety»seven  miles  of  track,  yet  at  the  same 
time  it  is  all  cut  up  in  branches ;  the  consequence  is  that  about 
ninety  per  cent,  of  our  engines  are  coaled  in  one  place, 
and  without  you  care  to  know  about  our  coaling  arrangement 
at  that  place  I  cannot  tell  you  anything  at  all.  We  have  just 
finished  a  coaling  station,  last  June,  at  Lon^  Island  City.  It 
is  located  with,  one  end  of  it  right  on  Newtown  creek  so  that  we 
can  receive  the  coal  either  by  cars  or  by  boat.  We  have  the 
Link-belt  conveying  machinery  in  it  and  it  will  coal  five  engines 
at  a  time.  The  storage  bin  holds  three  thousand  tons,  while 
the  delivery  bin  holds  about  eighteen  hundred  tons.  We  have 
a  traveling  crane  on  a  track  next  to  the  creek,  with  a  clam- 
shell bucket  which  handles  it  out  of  the  boats  and  drops  it 
into  the  hopper  and  into  the  conveyor.  The  expense  of 
handling  coal  is  two  and  seven-eighths  cents  per  ton  from  the 
cars  and  three  cents  from  the  boats.  That  has  been  the 
average  cost  per  ton,  since  it  was  opened  up  last  June,  for  put- 
ting the  coal  into  the  engine,  that  is,  from  the  time  that  we  re- 
ceive it  until  delivered  into  the  tank.  I  got  these  prices  from 
the  foreman  who  has  charge  of  the  plant.  Our  coal  bins  out  on 
the  road,  with  one  or  two  exceptions,  are  simply  platforms 
which  hold  about  three  car-loads  of  coal  for  use  in  case  of 
emergency.  That  is  the  ''Armstrong"  system  that  you  speak 
of  in  your  report. 
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President. — Mr.  Sheldon,  we  would  like  to  hear  from  you  on 
this  subject. 

Mr.  Sheldon. — I  have  nothing  to  say,  as  all  coaling  stations 
on  my  division  are  in  the  class  described  in  the  report  as  an- 
tiquated. 

Mr.  Killam. — Mr^.  President,  I  will  say  that  our  system  of 
coaling  is  something  on  the  old  style.  We  have  coaling  sta* 
tions  about  every  one  hundred  miles  along  the  line,  with  in- 
termediate stations  for  a  few  hundred  tons  for  emergency  use, 
or  to  be  called  on  in  case  of  storm  in  the  winter  time,  but  they 
are  now  talking  of  putting  in  the  patent  improved  machinery, 
such  as  spoken  of  here,  in  some  places  with  which  it  is  claimed 
they  can  put  the  coal  in  the  engine  for  three  or  four  cents  per 
ton.     We  do  not  weigh  at  all,  only  as  we  buy  the  coal. 

Mr.  Large. — Mr.  President,  on  the  division  that  I  am  con- 
nected with  we  use  altogether  the  incline  trestle  on  about  a 
three  or  four  per  cent,  grade,  and  just  push  the  car  up  and  let 
it  stand  on  the  incline  and  when  the  car  is  emptied  drop  it 
down  and  put  another  in  its  place.  On  my  division,  we  do 
not  pay  any  attention  to  weighing  the  coal,  except  as  Mr.  Mc- 
Gonagle  says,  we  weigh  it  to  be  sure  that  we  get  what  we  pay 
for,  trusting  to  the  men  to  deal  it  out  among  themselves  cor- 
rectly. 

Mr.  Ingalls. — Mr..  President,  on  tlie  division  I  am  on  we 
are  using  the  McHenry  coaling  station,  where  the  coal  is 
dumped  into  a  hopper  and  then  elevated  into  pockets.  At 
some  of  the  coaling  stations  we  have  four  pockets  on  the  main 
line  and  at  the  others  we  have  two,  holding  thirty-five  tons 
each.  The  four  pocket  docks  have  a  storage  under  the  pock- 
ets for  350  tons  of  coal.  We  also  have  on  these  docks  a  de- 
vice for  weighing  the  coal  as  it  is  taken  from  the  pocket.  The 
pockets  rest  against  a  dynamometer,  which  is  connected  by 
pipe  with  a  dial  on  the  front  of  the  posts  between  the  pockets. 
This  dial  registers  the  amount  of  coal  in  the  pocket  and  the 
amount  taken  out  is  shown  by  the  difference  in  the  position  of 
the  hands  on  the  dial. 

Mr.  McGonagle. — In  regard  to  the  dynamometer  in  connec- 
tion with  the  McHenry  system  on  the  Northern  Pacific  Rail- 
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way,  I  will  state  from  my  experience  that  on  a  number  of 
other  lines  where  the  dynamometer  is  used  it  keeps  about  two 
or  three  men  busy  to  keep  it  in  repairs.  Now  these  are  the 
facts  as  reported  to  me,  but  quite  a  number  of  the  railroads 
are  using  that  device.  The  Duluth  and  Iron  Range  Railroad 
have  quite  a  number  of  those  McHenry  pockets  installed  and 
from  the  experience  of  a  number  of  other  lines  we  omitted  ihe 
weighing  device  as  it  simply  complicates  matters  and  adds  to 
the  cost  of  coaling  locomotives.  Tliere  was  a  case  where  one 
railroad  benefited  by  the  experience  of  quite  a  number  of 
others.  I  am  very  glad  this  point  of  weighing  has  come  out ; 
we  have  now  two  exactly  opposite  opinions  in  regard  to  weigh- 
ing coal, — the  opinion  of  Mr.  Montzbeimer  that  it  is  a  good 
thing  to  weigh  it  to  check  the  engineers,  and  my  own  opinion, 
that  it  is  money  thrown  away.  There  might  be  some  common 
ground  where  we  could  meet  and  agree  on  a  certain  amount  of 
expenditure  of  money  that  would  give  us  something  like  a 
practical  result.  As  shown,  where  coal  is  measured  out  to 
locomotives  the  weight  is  largely  guessed  at ;  you  fill  the  pocket 
to  a  certain  mark  on  the  pocket,  generally  indicated  by  an 
iron  strip,  and  when  filled  to  a  certain  height  that  is  called 
five  tons  and  if  it  is  filled  to  a  certain  other  height  it  is  called 
four  tons,  and  so  on  down  to  one  ton.  All  this  is  largely 
guess  work  and  I  think  it  very  much  better  to  take  the  actual 
weight  of  the  coal  charged  at  the  dock  and  average  it  to  the 
locomotives  according  to  the  number  of  miles  run  and  charge 
it  out  in  that  manner,  than  to  guess  at  it  as  done  on  every  rail- 
road in  the  United  States.  I  except  none,  and  think  I  know 
what  I  am  talking  about.  This  matter  of  weighing  coal  re- 
solves itself  down  to  whether  we  are  going  to  spend  money  to 
guess  at  what  our  engines  use,  or  a  rational  basis  and  work  on 
known  conditions,  and  charge  the  coal  out  to  the  locomotives 
according  to  their  mileage  from  known  weights ;  this  can  only 
be  done  in  the  way  I  have  stated. 

Mr.  Markley. — One  point  has  not  been  brought  out  in  inf- 
erence to  weighing  coal  and  one  which  makes  still  moi'e  un- 
certainty, as  Mr.  McGonagle  says,  and  that  is  an  engine  com- 
ing in  off  the  road  will  perhaps  arrive  with  from  one  to  three 
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tons  in  the  tank  and  the  engine  going  oat  gets  five  tons  put  on 
and  is  charged  up  with  five  tons  only  when  it  may  have  seven 
to  eight  tons  on,  depending  on  how  much  was  left  in  on  her 
incoming  trip. 

Mr.  Ingalls. — As  to  the  dynamometers  on  the  Northern 
Pacific,  I  would  say  that  one  man  has  charge  of  all  the  weigh- 
ing devices  between  St.  Paul  and  Billings  which  takes  in  about 
thiity  coaling  stations.  This  one  man  has  no  trouble  in  keep- 
ing up  the  necessary  repairs  and  we  have  had  very  few  com- 
plaints on  our  system  'from  the  working  of  the  weighing  de- 
vices. With  proper  care,  I  see  no  reason  why  they  could  not 
be  made  to  work  on  any  other  system.  When  first  installed 
we  had  some  littl^  trouble,  but  after  one  man  took  charge  and 
made  a  specialty  of  that  line  of  work,  we  have  had  no  trouble 
and  they  have  given  good  satisfaction. 

Mr.  Mallard. — I  am  in  favor  of  weighing  or  measuring  the 
coal  because  it  certainly  pays  to  have  a  check  on  the  men. 

Mr.  Cleaveland. — We  have  several  kinds  of  coaling  stations, 
but  the  most  satisfactory  coaling  station  that  we  have  is  where 
we  have  an  inexhaustible  supply  as  long  as  the  miners  keep  at 
work,  The  coal  trestle  is  right  directly  opposite  the  moqth  of 
a  coal  mine  and  they  run  the  pit  cars  right  out  on  top  of  our 
coal  pocket,  which  is  about  forty  feet  above  the  track,  and 
dump  the  coal  into  the  bins.  These  bins  hold  one  hundred 
and  forty-five  tons  each. 

Mr.  McGonagle. — I  believe  we  have  covered  the  ground  on 
this  matter  of  coaling  stations,  for  this  year.  The  matter  has 
been  brought  up  in  this  way  to  simply  get  us  to  thinking  about 
the  subject,  but  I  think  the  matter  could  or  should  be  passed 
at  this  time  and  taken  up  at  some  future  occasion  as  a  subject; 
in  the  meantime  we  can  all  gather  experience  and  be  much 
better  prepared  to  discuss  it.  I  therefore  suggest  that  this 
subject  be  passed. 
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III.  BooF  Coverings,  First  Cost,  Life,  Efficiency,  and- 
Maintenance  Expenses  for  Various  Classes  of  Railroad- 
Buildings. 

Paper  by  J.  P,  Snow,  B.  iSc  M,  P.  P.: 

For  the  purpose  of  opening  a  discussion  on  the  subject  of 
roof  coverings  a  partial  review  of  the  report  presented  at  the 
Deuver  meeting  of  the  Association  in  1897  on  '*The  most  Suit- 
able Material  for  Boofs,"  with  comments  thereon  will  perhaps 
be  of  service.  This  report  was  discussed  quite  fully  at  the  Den- 
ver meeting  and  also  at  the  Bichmond  meeting  in  1898. 

The  sentiment  of  the  members  generally  favored  slate  for 
station  buildings  of  importance  where  a  proper  pitch  could  be 
had  and  where  the  roofs  did  not  require  much  climbing  over  for 
the  purpose  of  repairing  skylights,  telegraph  wire«,  etc.  In- 
tances  of  thirty-five  to  forty  years  satisfactory  use  were  cited. 
Slate  should  be  of  good,  tough  quality  and  should  be  not  over  ten 
inches  wide  and  long  enough  to  give  three  inches  head  cover 
under  the  third  course  above,  and  should  be  nailed  with  cop- 
per or  composition  nails  if  exposed  seriously  to  engine  smoke. 
The  pitch  of  roofs  covered  with  slate  should  be  at  least  six 
inches  per  foot. 

Vitrified  tile  was  mentioned  to  some  extent;  but  the  exper- 
rience  of  a  few  members  had  been  unfortunate  with  it.  When 
rightly  made  and  laid,  however,  on  very  steep  roofs  its  durability 
is  unquestioned.  It  is  probably  not  well  adapted  for  ordinary 
railroad  buildings. 

Shingled  roofs  were  well  spoken  of  with  records  up  to  28 
years.  With  a  pitch  of  six  inches  per  foot  or  over  and  where 
the  fire  exposure  is  not  great,  shingles  are  preferred  by  many 
for  ordinary  buildings  where  slate  would  be  too  expensive. 
Composition  nails  must  be  used  for  roofs  under  which  engines 
pass.  The  best  sawed  shingles  now  obtainable  in  the  Eastern 
markets  cannot  be  depended  on  for  more  ihan  fifteen  years. 

For  flat  roofs  the  preference  seemed  to  be  for  tar  and  gravel, 
twelve  to  eighteen  years'  satisfactory  life  was  cited  and  longer 
records  up  to  thirty  years  are  certainly  known.  Slag  is  used  by 
s(^me  instead  of  gravel  and  broken  stone  of  pea  size  is  substi- 
tuted when  gravel  is  not  tp  be  had.  Much  depends  on  the 
quality  of  the  paper  and  pitch  used  and  on  the  thoroughness  of 
the  work  done  in  putting  on  the  roof.  Three,  four,  and  five-ply 
roofs  were  mentioned.  It  is  probable  that  three-ply  is  entirely 
too  light  for  permanency.  Four-ply  makes  a  good  roof,  but 
five-ply  is  better.  The  sheets,  except  the  top  or  mop  sheet, 
should  lap  so  as  to  have  one  and  a  half  to  two  inches  of  head 
cover,  be  mopped  between  the  sheets  and  nailed  not  over 
eighteen  inches  apart  on  their  lower  edges.  The  top  sheet 
should  be  mopped  on  and  covered  with  a  flowing  coat  of  pitch 
into  which  the  gravel  should   be   pushed.     Asphalt  paper   and 
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Asphalt  pitch  is  preferred  by  some  to  coal  tar  products  but  it  is 
probable  that  with  proper  stock,  coal  tar  is  sufficiently  durable. 
On  account  of  its  liability  to  run  in  hot  weather  an  a&phalt 
gravel  roof  should  not  pitch  more  than  one  half  inch  per  foot, 
while  a  tar  roof  may  pitch  one  inch  per  foot.  Such  very  flat 
roofs  as  are  required  for  asphalt  will  form  a  hollow  and  retain 
water  if  any  settlement  occurs  from  shrinkage  of  timber  or 
other  cause  while  a  more  generous  pitch  will  still  preserve  a 
slope  with  an  equal  amount  of  settlement. 

Sheet  metal  roofs  either  corrugated  or  flat  were  not  found  to 
be  durable  by  those  having  experience  with  them.  Steel  is 
more  rapidly  corroded  than  iron.  When  much  exposed  to 
engine  gases  its  life  is  hardly  more  than  one  year. 

Tinned  shingles  of  good  quality,  like  the  Oortright,  give  good 
satisfaction.  Painted  steel  shingles  are  short-lived  unless 
painted  frequently. 

Of  the  many  patented  roof  coverings.'  Spar  ham,  Buberoid 
and  Perfected  Granite  are  as  good  as  any.  Sparham  is  a  pul- 
verized talcose  lime  rock  mixed  with  coal-tar  pitch  and  applied 
to  the  roof  when  hot  with  a  trowel.  It  can  be  used  on  a  flat 
roof  or  on  a  pitch  of  three  or  four  inches  per  foot.  Buberoid 
is  a  wool  felt  saturated  with  a  paraffin  preparation  by  the 
Standard  Paint  company,  and  put  on  with  cemented  laps. 

Perfected  Granite  Booflng  is  a  two-ply  tarred  paper  with  sea 
grit  about  one-eighth  inch  diameter,  rolled  on  to  one  side.  It  is 
laid  with  cemented  laps  the  same  as  Buberoid.  That  made  by 
the  Eastern  Granite  Booflng  company  of  Jersey  City  is  very 
good.  Many  cheaper  makes  are  unsatisfactory.  Both  the 
Buberoid  and  Granite  Booflng  may  be  laid  on  any  pitch  not 
flatter  than  two  inches  per  foot.  .With  proper  care  in  laying 
they  make  good  roofs,  and  records  of  ten  years'  life  are 
not  unusual.  The  material  should  be  put  on  in  warm  weather 
and  it  should  be  unrolled  and  allowed  to  expand  before  it  is  se- 
cured to  the  roof.  Neglect  of  this  precaution  will  cause  it  to 
buckle  up  between  the  nailings  and  eventually  crack. 

Other  ready  roofings  are  John's  asbestos,  mica  roofing, 
paroid,  a  prepared  burlap,  and  plain  two  and  three-ply  tarred 
paper.  The  latter  is  the  cheapest  of  the  lot  and  is  serviceable 
for  a  few  years  if  intelligently  put  on  and  faithfully  cared  for  ; 
three-ply  should  be  lapped  two  inches,  cemented  and  closely 
nailed,  and  mopped  with  asphaltic  cement  and  sanded,  or  a  bet- 
ter roof  may  be  made  with  two-ply  lapped  one  half  the  width  of 
sheet,  with  a  little  head  cover  closely  tacked  and  mopped  and 
sanded.  Every  two  years  these  roofs  should  be  mopped  over 
with  an  asphaltic  mixture  and  sanded.  A  pitch  of  two  inches 
per  foot  is  about  right.  If  too  jsteep  the  cement  coat  will  run 
badly.  With  this  treatment  these  roofs  have  a  record  of  ten 
years  and  are  still  in  good  order. 

The  trouble  with  any  cheap  roof  that  requires  mopping  over 
periddically  is,  that  on  a  railroad,  work  of  this  sort  is   seldom 
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done  until  leaks  are  reported.  When  one  of  these  roofs  gets 
to  leaking  badly  it  is  beyond  repair  by  simply  mopping  it  with 
any  cementing  mixture  ;  but  if  the  mopping  and  sanding  is 
done  regularly  about  once  in  two  years,  before  the  felt  gets 
bare  so  as  to  leak,  the  ooyering  can  be  preserved  almost  in- 
definitely. 

A  roof  that  requires  a  coat  of  cement  every  two  years  can 
hardly  be  called  a  permanent  roof  and  it  may  be  fairly  said 
that  it  is  not  consistent  to  put  any  cheap  ready  roofing  on  per> 
manent  buildings.  Slate  for  pitch  roofs,  and  tar  and  gravel 
for  flat  roofs,  can  be  recommended  as  being  the  nearest  approach 
to  permanency  of  anything  within  reach  of  railroad  men. 

As  to  cost,  much  depends  on  locality  and  the  method  of  charg- 
ing labor.  In  New  £ngland,  we  can  say  that  first-class  roofs 
of  various  kinds  will  cost  about  as  follows  per  square  : 

Slate 

Tile 

Sawed  cedar  shingles 

Tinned  shingles 

Sheet  tin  with  standing 

Tar  and  gravel 

Sparhan 

Bnberoid 

Perfected  granite     . 

Paroid 

Two-ply  laid  double 

Three-ply  laid  single 

Bespectfully  submitted, 

J.  P.  Snow, 

Member  of  Committee. 
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4.50    **       5.00 

•                         •                          1 

5.00    *'       6.50 

seams 

•  • 

•  • 

■                                            •                                           4 

6.50  •'  8.00 
4.00  *'  5.00 
5.00  "  5.50 
2.75  **  3.75 
2.75    *'       3.25 

•                                             •* 

mm* 
m                            m 

3.00  ••  3.50 
2.00  .*'  2.25 
1.50    "      2.00 

DISCUSSION. 

Mr.  Markley. — Only  one  word  in  reference  to  the  cost  of 
tile.  In  the  paper  just  read  from  Mr.  Snow  the  price  given,  if 
I  remember  correctly,  was  thirty-three  dollars  per  square.  We 
buy  Lndowici  Roofing  lile  for  ten  dollars  per  square  for  hip 
roof  buildings  which  includes  hip  rolls,  finials,  ridge,  caps,  and 
terminals.  Plain  double  pitch  roofs,  only  $6  per  square. 
Size  of  tile  8  x  13  4  in.,  or  136  in.,  per  square ;  this  does  not  in- 
clude the  cost  of  laying,  which  is  about  75  cents  per  squai'e. 
We  are  using  them  very  extensively  on  our  line,  with  good  i*e- 
sults  on  brick  buildings. 

Mr.  Pickering. — That  is  the  New  England  price  for  roofing 
laid. 
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Mr.  Cummin. — I  was  just  going  to  mention  that  Mr.  Mark- 
ley  p4x)bably  lives  where  they  make  tile.  Mr.  Snow  lives  eight 
or  nine  hundred  miles  from  where  they  make  it,  and  that  makes 
a  vast  difference  about  the  price  of  it. 

Mr.  Markley. — I  was  talking  about  where  I  worked. 

Mr.  Montzheimer. — Mr.  President,  on  the  Northwestern  we 
have  been  using  gravel  roofing  for  a 'number  of  years,  practi- 
cally all  over  the  entire  system,  and  it  costs  about  two  dollars 
and  one  half  per  square  for  four-ply  gravel  roof,  but  we  do 
not  nail  the  tarred-felt ;  in  fact,  1  think  there  are  good  objec- 
tions to  the  nails,  beeausd  they  rust  out,  and  where  they  do 
this  they  leave  a  hole  for  the  water  to  get  through.  We  use 
what  is  known  as  the  Ready-Rock  Asphalt  Roofing,  and  it  has 
a  burlap  back  to  give  it  strength.  We  buy  that  for  two  dollars 
and  twenty-five  cents  per  square  and  put  it  on  for  thirty  to 
thirty-five  cents  a  squai-e.  It  makes  a  very  cheap  roof  and 
we  have  had  no  leaks  whatever  for  the  last  three  or  four  years. 
On  most  slate  roofs  we  are  using  copper  nails  now ;  use  some 
cedar  shingles,  and  would  say  we  also  make  some  of  our  shin- 
gles out  of  pile  heads  for  seventy- five  cents  a  thousand  ;  last 
year  made  seventy-five  thousand  out  of  old-  pile  heads  which 
would  have  been  practically  lost  if  we  had  not  used  them  in 
this  way. 

Mr.  Cleaveland. — Would  like  to  ask  the  gentleman  if  he  has 
painted  this  burlap  since  it  was  put  on  four  years  ago. 

'Mr.  Montzheimer. — This  i)urlap  is  merely  put  on  the  under 
side  for.strength,  the  top  coating  is  asphalt  and  some  other 
composition  and  is  covered  with  fine  lake- washed  gravel.  We 
have  never  done  any  work  on  the  roof  since  it  was  put  on  and 
it  is  practically  the  same  as  a  gravel  roof. 

Mr.  Powers. — This  Ready-Rock  that  the  gentleman  speaks 
about  we  put  on  quit.e  extensively  some  five  or  six  years  ago, 
and  every  roof  put  on  is  ready  for  repairs  now,  that  is,  the 
Waukegan  roofing. 

Mr.  Montzheimer. — I  guess  the  first  roofing  they  made  did 
not  have  the  burlap  back,  they  made  some  with  brown  paper, 
and  that  is  what  is  giving  the  trouble. 

Mr.  Stannard. — Mr.  President,  I  do  not  know  as   I  have 
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"much  to  say  on  this  subject;  would  prefer  to  hear  from  some 
of  t!ie  other  members.  Will  say,  in  this  connection  that  we 
use  slate,  gravel,  burlap,  Ready-Rock  and  shingles,  and  would 
like  to  find,  if  possible,  something  better  than  shingles.  We 
lose  several  buildings  yearly  by  shingle  roofs  being  set  on 
fire  by  sparks  from  locomotives. 

Mr.  Powers. — Would  like  to  ask  the  gentleman  in  regard  to 
Ready-Rock  roofing,  what  his  experience  has  been  with  it. 

Mr.  Stannard. — Referring  to  the  Ready-Rock  roofing,  will 
say,  have  been  using  this  brand  for  little  over  five  years.  It 
has  not  given  first-class  satisfaction  ;  have  had  to  repair  sev- 
eral times  during  last  two  years ;  building  is  now  needing  new 
roof. 

Mr.  Killam. — Mr.  President,  this  roofing  question  is  quite 
an  important  one  I  know  on  our  road  ;  we  have  two  or  more 
classes  of  roofing,  but  we  have  n't  any  of  this  patent  Rock 
Roofing.  At  Moncton  on  the  machine  shop,  which  is  two  hun- 
dred feet  by  four  hundred  and  fifty  feet,  we  laid  a  slate  roof 
but  it  ha^  to  be  renewed  on  account  of  the  slate  ^cracking.  Has 
been  over  thirty  years  since  the  roof  was  put  on.  We  had  a 
great  number  of  buildings  covered  with  iron  shingles  but  we 
have  abandoned  them  and  are  getting  rid  of  them  as  fast  as 
we  can ;  if  not  painted  every  two  or  three  years  they  are  soon 
gone,  so  we  are  putting  on  cedar  shingles.  Now  fire  has  been 
spoken  of.  A  roof  that  has  been  painted  well  will  not  take 
fire ;  if  it  has  two  or  three  coats  of  good  paint  every  few  yeara 
there  is  no  dangeV  of  fire  from  sparks  from  locomotives,  but  a 
painted  roof  will  not  last  as  long  as  a  roof  that  is  not  painted ; 
the  only  advantage  is  the  protection  on  account  of  fire,  but 
cedar  shingles  put  on  without  any  paint  on  them  will  last  sev- 
eral years  longer  than  if  painted.  Our  buildings  where  they 
come  in  close  contact  with  passing  locomotives,  the  roofs  of 
course,  are  painted  to  protect  against  fire.  I  know  one  freight 
house  a  little  off  this  side  of  Quebec;  the  shingles  and  paint  got 
in  bad  shape  and  when  I  inspected  it  I  noted  in  my  notes,  ''If 
this  roof  is  not  repaired  and  painted  in  a  very  short  time,  a 
serious  fire  will  occur,"  which  uufortunately  did  catch  fire  and 
burned  down  a  short  time  after,  and  it  cost  some  fifteen  thou- 
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eand  dollars  to  rebuild  it  and  damage  to  freiglit  and  cars. 
Paint  will  protect  from  fire,  but  if  you  let  the  roof  go,  any 
shingle  roof  after  a  time  gets  a  little  fur  on  it,  and  in  a  dry 
time  will  ignite  from  a  ^park  and  go  like  tinder,  that  is  the 
experience  we  have  had  with  shingle  roofs.  Now  on  our  road 
the  intention  is  to  get  the  very  best  material  and  what  will  be 
the  most  durable  and  safest  to  guard  the  interest  of  the  public, 
because  the  road  is  owned  by  the  people  at  large,  and  not  by 
private  stockholders. 

Mr.  Cleaveland. — For  a  cheap  roof  that  will  not  catch  fire 
easily  I  will  state  that  I  have  had  considerable  expenence  with 
the  Eastern  Granite  roofing  which  is  a  prepared  roofing,  the 
gravel  being  rolled  in  paper  and  tar  and  asphalt,  and  I  covered 
one  of  our  roundhouses  with  it  about  six  years  ago,  which  is 
still  good.  This  summer  we  had  a  large  fire  close  to  the 
roundhouse,  and  the  wind  blew  the  burning  embers  over  on  to 
the  roundhouse  roof.  I  was  not  at  the  fire  myself,  but  the  next 
morning  they  told  me  there  were  embers  larger  than  my  hand 
covered  all  over  that  roof  and  they  did  not  pour  any  water  on 
this  roof  and  it  is  still  there,  so  if  you  want  a  cheap  roof- 
ing which  is,  I  think  fire-proof,  I  can  heartily  recommend  the 
Eastern  Granite  roofing. 

Mr.  Alexander. — On  our  engine  houses  we  use  gravel  roofs 
entirely  and  are  well  satisfied  with  them ;  do  not  think  we  can 
improve  on  it  for  engine  houses  or  fiat  roofs.  We  use  shingles  on 
roofs  -  of  stations  and  freight  houses,  except  a  few  stations 
where  we  have  slate  roofs,  as  we'  are  in  a  place  where  slate  is 
plenty ;  we  could  use  it  more,  but  get  very  good  satisfaction 
with  best  quality  shingles.  We  have  tried  rubberoid  on  several 
large  coal  sheds  and  on  some  small  buildings  and  feel  very  well 
satisfied  with  it,  and  find  it  more  fireproof  than  shingles  and 
about  as  cheap. 

Mr.  Lemond. — Mr.  President,  on  our  first-class  buildings 
we  use  slate,  principally,  and  on  second  class  tin  shingles,  and 
for  roundhouses  and  freight  sheds  and  buildings,  such  as 
have  flat  roofs,  we  use  a  gravel  roofing,  fiintkote  roofing,  and 
like  materials ;  we  did  use  some  perfected  granite  roofing  man- 
ufactured by  a  concern    in  Jersey  City,  but  it  did  not  last 
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more  than  two  or  three  years,  and  was  not  at  all  satisfactory 
at  any  time.  A  good  slate  roof,  I  think,  is  best  for  first-class 
service. 

Mr.  Cammin. — I  think  I  said  all  I  had  to  say  the  last  time 
this  subject  was  before  the  Association,  and  would  prefer  to 
hear  from  some  of  our  new  members  on  this ;  perhaps  they  can 
give  us  some  points.  I  think  the  last  time  it  was  up  for  dis- 
cussion, slate,  tile,  gravel,  ruberoid,  tin,  and  shingles  were  men- 
tioned,  and  expenence  was  just  about  as  described  here  this 
morning. 

Mr.  Sattley. — I  would  like  to  ask  Mr.  Killam  about  that 
slate  roof  that  had  been  on  for  thirty  years ;  what  kind  of 
nails  used  in  it? 

Mr.  Killam. — The  nails  were  composition  nails,  not  exactly 
a  pure  copper  nail,  but  a  mixture  of  brass,  copper,  etc.,  what 
we  call  a  composition  nail.  The  trouble  was  the  cracking  of 
the  slates  that  caused  the  leaks  in  the  roof  and  not  the  nails. 
The  building  was  ei*ected  in  1870. 

Mr.  Cummin. — I  would  state  that  in  the  East  they  manufac- 
ture a  nail,  what  they  call  a  composition  nail,  that  has  copper 
in  it  and  other  metals ;  it  will  last  longer  than  a  pui*e  cop- 
per nail  on  roundhouses  and  that  is  why  we  are  using  them. 
I  have  had  experience  with  both  kinds  and  find  the  composition 
nail  will  last  a  great  deal  longer  than  the  pure  copper  nail.  The 
nail  is  composed  of  about  one  half  copper  and  other  metals 
used  in  conjunction  with  it. 

Mr.  Ingalls. — Mr.  President,  I  do  not  think  that  I  can  add 
anything  to  what  has  been  said.  We  use  the  Carey  magnesia 
roof,  slate,  corrugated  iron,  tar  and  gravel,  asphaltum  and 
shingles,  and  we  also  have  a  few  tile  roofs.  We  have  a  slate 
roof  that  has  been  on  for  over  twenty  years ;  the  corrugated 
iron  has  only  been  on  a  little  over  three  years  and  I  have  had 
to  paint  it  once  since  it  was  put  on.  The  tile  roofs  have  not 
been  on  long  enough  to  pass  any  opinion  on  same.  The  tar 
and  gravel  roofs  have  been  on  for  twelve  years  but  need  re- 
newing now.  The  use  of  tar  and  gravel  roofs  has  been  dis- 
continued, asphaltum  being  used  in  place  of  same.  As  to  the 
asphaltum  roofs,  some  have  been  on  seven  years,  but  I  have 


141 

had  to  re-coat  them  once  since  they  wei«  put  on.  Ha^e  also 
had  to  re-coat  the  Carey  roof.  This  Carey  roof  was  put  on  in 
December,  1898.  On  most  of  the  buildings  we  use  shingles 
and  paint  them  for  protection  from  fire. 

Mr.  Kelly. — Mr.  President,  I  have  listened  to  what  has  been 
said  in  regard  to  roofs  with  great  interest  and  would  only  say  that 
on  our  division  we  are  using  mostly  slate  roofs,  however,  have 
some  shingle  roofs,  some  granite  roofing,  and  some  composition 
tar  roofing.  Personally  I  am  more  in  favor  of  the  composition 
tar  roof  than  I  am  of  the  granite.  I  have  a  granite  roof  that 
has  been  on  two  years  and  expect  to  take  it  ofi  this  fall ;  have 
had  to  patch  it  some  four  or  five  times  this  year  and  I  am  figur- 
ing on  putting  on  a  composition  tar  roof  this  fall. 

Mr.  Canty. — ^The  majority  of  our  stations  and  freight 
houses  are  covered  with  slate  roofs  which  have  been  on  since 
the  road  was  first  built  (thirty  or  forty  years  ago).  They  are 
in  fairly  good  condition  now,  and  we  have  had  practically  no* 
tj^ronble  with  them.  We  cannot  find  anything  better  for  a  sta- 
tion or  a  freight  house  than  a  slate  roof.  On  engine  houses 
gravel  roof. 

Mr.  Swartz. — On  the  division  that  I  am  on  our  road  is  using 
gravel  roofs  on  engine  houses  and  freight  houses,  and  for  sta- 
tions we  are  using  shingles  altogether  with  galvanized  nails. 
We  found  out  the  common  wire  nails  rust  out  so  badly  that  we 
have  adopted  the  galvanized  nail. 

Mr.  Austin. — We  have  used  all  kinds  of  roofing  on  the 
Western  division  that  I  am  on.  Slate  roofs,  I  think,  are  the 
best  for  stations.  We  put  on  slate,  which  are  drilled  and 
counter-sunk,  and  use  composition  nails.  It  seems  some  of 
the  people  out  this  way  dou*t  understand  what  is  meant  by 
composition.  They  are  made  of  copper,  zinc,  and  tin  of  cer- 
tain proportions  which  I  do  not  know  because  that  is  the  man- 
nfacturei^'s  secret.  I  think  the  slate  roof  is  far  preferable  to 
anything  else  where  you  have  a  good  building  to  put  it  on. 

Mr.  Cummin. — I  find  that  a  large  number  of  members  of 
this  Association  are  in  the  dark  as  to  composition  nails.  I 
have  already  agreed  to  send  the  name  of  the  manufacturer  to 
a  number  of  the  members  and  I  think  it  would  be  well  to  send 
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this  information  to  the  secretary  so  that  he  could  incorporate 
same  into  the  proceedings,  showing  that  these  nails  are  manu- 
factured by  so  and  so  and  can  be  obtained  at  such  and  such  a 
place. 

Mr.  Mallard. — If  there  are  a  number  of  gentlemen  who  wish 
to  know  whei'e  to  get  these  nails  I  would  suggest  sending  to 
the  manufacturer  a  list  of  the  members  of  this  Association  and 
let  the  manufacturer  deal  with  each  individual,  instead  of  our 
recommending  any  particular  manufacturer  in  our  Pix>ceedings. 
Somebody  else  may  make  those  nails. 

m. — Mahj   Crakes:   First  Cost,  Effioienot,  and   Mainten- 
ance OF  THE  YaBIOUS  KiNDS  IN   USB. 

REPORT   OF   COMMITTEE. 

Danville,  III.,  Sept.  10,  1802. 

To  the  Association  of  Mailway  Superintendents   of  Bridge** 
and  Buildings  : 

The  committee  appointed  at  the  last  annual  meeting  held  at 
Atlanta,  Ga.,  October,  1901,  submits  the  following  report  on 
Subject  No.  3  : 

**  Mail  Cranes :  First  Cost,  Efficiency,  and  Maintenance  of 
the  Yarions 'Kinds  in  Use." 

As  usual  a  circular  was  sent  to  seventy-five  of  the  members 
of  this  Association  asking  for  information  in  reference  to  this 
subject.  We  received  some  replies  to  these  circulars,  copies  of 
which  I  give  you  below.  It  would  appear  that  the  Columbia 
Mail  Crane  is  in  pretty  general  use,  and  all  members  being 
familiar  with  its  makeup,  it  was  not  included  in  this  report. 
Blue  prints  of  the  various  cranes  described  below  are  attached 
to  this  report,  as  well  as  the  various  answers  to  our  circulars. 

Following  is  report  of  Mr.  W.  E.  Smith,  of  the  Chicago^  Mil- 
waukee &  St.  Paul  Ry.  : 

"I  have  had  experience  with  only  one  kind  of  mail  bag 
crane.  It  is  the  C,  M.  &  St.  P.  Ry.  Co.*s  Standard  Crane,  as 
per  our  B.  &  B.  Dept.  Dr.,  No.  2981,  copy  of  .which  I  enclose. 
It  gives  good  satisfaction.  They  used  to  cost  $10,  but  they  cost 
$11  at  present." 

Mr.  F.  E.  Schall,  of  the  Lehigh  Valley  R.  R.,  sends  blue 
prints  of  three  cranes.  Special  attention  is  called  to  the  one 
that  is  used  for  swinging  across  a  track  adjoining  the  main 
track.     His  report  is  as  follows  : 


148 

<<A  namber  of  styles  of  cranes  are  in  nse  on  this  system,  the 
Haass  Mail  Crane,  the  Columbia  Mail  Crane,  and  the  U.  S. 
Government  Standard  Mail  Crane.  All  of  them  are  giving  satis- 
faction. The  Hauss  Crane  has  been  adopted  as  the  Standard 
Mail  Crane  by  this  company.  I  send  you  blue  print  of  a  U.  S. 
Government  Crane,  a  Hauss  Crane,  and  one  crane  with  swing- 
ing arm  over  track." 

Blue  prints  of  cranes  used  on  the  Chicago  k  North  Western 
By.,  are  furnished  by  Mr.  H.  Bettinghouse.  He  reports  as  fol- 
lows :  "I  enclose  you  herewith  two  blue  prints  of  mail  cranes 
in  use  on  this  system.  Print  marked  No.  45  is  used  on  the  Ash- 
land Division,  it  being  the  standard  crane  for  the  Milwaukee, 
Lake  Shore  k  Western  By.,  before  same  was  merged  with  the 

C.  k  N.  W.  By.  Print  No.  ^6  is  the  standard  crane  for  the 
C.  k  N.  W.  By.  We  are  still  using  the  crane,  as  shown  on 
print  marked  No.  1  on  this  division,  and  have  never  used  any 
of  the  others.  *' 

Mr.  Arthur  Montzheimer,  of  the  same  line,  sends  blue  print 
and  report  as  follows  :  <<  I  have  twenty -five  of  my  mail  cranes 
in  use  on  the  C.  &  N.  W.  By.  They  are  durable,  neat,  and  an 
ornament  to  the  station  grounds.  You  will  see  by  the  attached 
plan  that  they  are  fastened  by  lag  screws  to  two  long  ties» 
which  gives  them  a  firm  foundation  and  always  keeps  them  in 
adjustment.  If  the  track  is  raised,  the  mail  crane  always  main- 
tains its  same  relation  to  the  track.  If  on  a  curve,  the  mail 
crane  is  perpendioalar  to  the  tie,  no  matter  which  side  the  ele- 
vation is  on,  and  on  thi^t  account  the  crane  is  always  parallel  to 
the  side  of  the  mail  car.  As  it  automatically  swings  from  the 
track  when  the  bag  is  taken  off,  it  is  safer  for  the  trainmen  on 
the  following  trains.  The  crane  consists  essentially  of  a  cast 
iron  base  and  a  mast  constructed  of  gas  pipe.  Some  of  these 
cranes  have  been  in  constant  use  on  the  C.  k  N.  W.  By.  for  the 
past  six  years,  and  are  giving  good  satisfaction.  The  cost  of 
maintaining  these  cranes  is  practically  nothing." 

Mr.  J.  S.  Berry,  Supt.  B.  k  B.  of  the  St.  Louis  Southwestern 
By.  Co.,  sends  blue' print  of  the  standard  wooden  mail  crane, 
about  which  he  says:  ''This  crane  has  given  universal  satis- 
faction and  has  been  highly  commended  by  the  U.  S.  postal 
authorities  for  its  efficiency,  in  fact,  is  preferred  by  them  to  any 
of  the  iron  mail  cranes  we  have  ever  tried.  These  cranes  cost 
us,  complete,  erected  in  place,  about  ^19.35,  $6.37  of  this  being 
labor,  the  balance  material."  ^ 

Mr.  J.  S.  Lemond,  roadmaster  on  Southern  By.,  sends  blue 
print  and  report  as  follows  :  "  I  enclose  blue  print  showing  in 
detail  the  mail  crane  we  are  using.  While  this  dijQTers  in  some 
minor  points  from  the  other  mail  cranes  we  have  used,  the 
difference  is  so  slight  it  is  not  worth  mentioning.  The  princi- 
ples are  all  the  same.     We  have  no  device  for  delivering  mails 
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where  side  tracks  are  on  both  sides  of  the  main  line,  except 
where  the  distance  is  sufficient  between  the  main  line  and  the 
side  track  to  admit  mail  crane.  At  points  where  we  have  side 
tracks  on  both  sides  and  the  distance  between  the  tracks  is  not 
sufficient  to  admit  the  mail  crane,  we  locate  it  beyond  the 
switch  even  if  it  is  quite  a  distance  from  the  station." 

Attached  also  find  blue  print  of  the  standard  crane  of  the 
Chicago  &  Eastern  Bailroad,  which  has  given  universal  satisfac- 
tion.    Th^se  cranes  cost  $11.64  set  up  complete. 

The  blue  prints  of  these  cranes  should  be  lithographed,  and 
if  the  others  so  desire  I  will  be  glad  to  have  the  tracing  made 
of  them  at  the  least  possible  cost,  which  I  assume  will  be  ten  or 
fifteen  dollars.  It  is  impossible  to  describe  them  without  the 
lithograph. 

A.  S.  MabkiiBT, 

F.  Pbios, 
James  Bradt, 

G.  W.  Smith, 
D.  W.  LuM, 

Committee. 

Mr.  Aaron  B.  Markley  (by  letter  since  convention  met) :  As 
a  supplement  to  the  report  of  the  committee  on  mail  cranes,  I 
desire  to  call  attention  to  the  illustrations  (Figs.  57  and  58), 
showing  a  patent  mail  crane  that  is  being  tested  along  the  line 
of  the  Pittsburg,  Bessemer  &  Lake  Erie  B.  B.  The  illustra- 
tions are  from  photographs  sent  by  our  member,  Mr.  C leave- 
land,  of  this  road.  The  device  consists  of  a  gate  hung  to  the 
side,  and  over  the  mail  car  door,  which  is  reversible,  so  that 
mail  cai^  be  let  ojQT  at  the  same  gate,  no  matter  in  which  direc- 
tion the  train  is  going.  This  device  deposits  the  bag  in  a  house 
built  alongside  of  the  track,  sufficiently  close  so  that  when  the 
bag  strikes  the  house  it  opens  the  door  and  deposits  the  mail 
bag  inside  the  house.  This  same  gate  is  hung  so  as  to  drop  the 
mail  pouch,  also  at  the  same  time  the  pouch  that  is  to  go  on  the 
train.  I  also  present  plan  (Fig.  59)  of  mail  crane  used  on  the 
Mahoning  division  of  the  Erie  railway,  forwarded  by  our  mem- 
ber, Mr.  J.  Mclntyre.     It  costs,  complete,  $12. 
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Plan  of  framc  work 
Fia.  48.  Mail  Crane,  Soathern  By. 
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DISCUSSION. 

Mr.  Markley. — Mr.  President,  I  said  in  the  report  all  I  had 
to  say  in  reference  to  it ;  hope  some  or  all  of  the  members  will 
add  something  more  to  it. 

Mr.  Riney. — ^Mr.  President,  I  would  say  that  the  standard 
mail  cranes  used  on  the  Chicago  and  Northwestern  railway 
are  shown  on  committee  i^eport ;  dimensions  as  follows :  Box 
made  of  2-inch  by  10-inch  plank,  2  feet  6  inches  square 
filled  with  stone,  upright  4  inches  by  4  inches  by  10  feet 
oak ;  cost  of  material  for  those  cranes  three  dollars  and  forty 
cents ;  labor  making  crane,  three  dollars,  placing,  four  dollars, 
maintaining,  one  dollar  per  year.  These  have  given  good  re- 
sults. While  in  use  at  all  stations  but  three  on  the  division, 
where  the  ti*ains  run  very  fast,  we  had  so  many  reports  of  the 
mail  being  missed,  we  installed  three  of  the  Columbian  steel 
mail  cranes,  at  a  cost  of  fourteen  dollars  each ;  labor  placing 
each,  four  dollars.  Occasionally  we  have  a  report  which  means 
sending  a  man  to  investigate  the  cause  and  in  every  case  we 
trace  the  failure  to  the  mail  clerk  on  the  ear. 

Mr.  Reid. — The  mail  cranes  are  not  in  my  department  but 
we  use  a  few  of  them  on  the  Lake  Shore,  though  I  do  not  know 
the  name  of  the  crane  that  they  use ;  think  it  is  the  Chamber- 
lin  crane.  I  believe  they  had  some  trouble  about  keeping  the 
cranes  in  adjustment  with  the  track  but  overcame  that  difficulty 
by  putting  all  of  them  on  long  ties,  that  is,  used  long  ties  un- 
der the  track  allowing  them  to  extend  out  and  the  cranes  were 
bolted  to  those  ties.  Have  not  heard  of  any  complaint  of  the 
cranes  since  they  were  fastened  in  that  manner,  and  so  far  as 
I  know  they  are  giving  good  satisfaction.  As  to  receiving  the 
mail  from  the  trains  they  simply  kick  it  off,  the  same  as  has 
always  been  done,  but  there  is  now  a  patent  crane  being  manu- 
factured for  both  delivering  mail  to  tiie  trains  and  taking  mail 
from  the  trains.  I  have  never  seen  one  in  use  but  have  seen 
photographs  of  them.  I  understand  they  have  been  used  on 
the  Big  Four  and  I  believe  with  some  success,  but  I  do  not 
know  how  thorough  the  test  has  been. 

Mr.  Cleaveland. — I  have  here  some  photographs  taken  of 
the  new  mail  catcher  and  deliverer  which  is  patented  by  George 
R.  Moore  of  Erie,  Pennsylvania.  They  have  installed  several 
of  these  on  the  Bessemer  roads  to  test  them.  The  govern- 
ment is  now  making  a  test  of  these  catchers  and  any  one  can 
see  the  construction  of  them  by  these  photographs ;  the  box  of 
the  catcher  can   be   placed    from    15    inches  to  3  feet  1  inch 
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from  the  edge  of  the  car ;  as  to  cost  Mr.  Moore  says  they 
can  be  furnished  as  cheap  as  any  catcher  doing  the  same  work. 

Mr.  Alexander. — We  have  a  good  many  mail  cranes  for  de- 
livering mail  to  the  cai*s  but  we  have  never  attempted  to  take 
the  mail  from  the  cara  as  the  mail  clerks  just  throw  the  mail 
off  on  to  the  platform  and  all  we  have  to  do  is  to  deliver  the 
bags  to  the  cars,  which  is  accomplished  in  about  the  sam^ 
manner  as  described  in  the  report.  We  have  always  used  the 
long  ties  with  the  cranes  bolted  to  them  so  that  it  makes  no 
difference  whether  the  place  is  on  a  cuitc  or  not,  the  bag  will 
always  be  the  same  with  the  car,  and  we  have  no  trouble  with 
the  catching  of  the  mail  bags. 

Mr.  Montzheimer. — I  am  in  favor  of  the  iron  crane.  Thei*e 
are  several  kinds  of  iron  cranes  shown  here  in  the  committee 
report  and  I  think  wooden  cranes  are  out  of  date,  especially 
those  suppoHed  on  posts  which  are  affected  by  the  frost. 

Mr.  Canty. — Would  like  to  ask  Mr.  Montzheimer  what  ad- 
vantage the  iron  has  over  the  wooden  crane.  A  wooden  crane 
will  last  perhaps  twenty  years ;  those  which  we  have  seem  to 
answer  the  puipose  and  take  care  of  the  mail  properly. 

Mr.  Montzheimer. — I  never  saw  a  wooden  mail  crane  that 
would  last  twenty  years.  We  have  some  oak  mail  cranes, 
but  oak  soon  rots,  and  the  ii*on  mail  crane  is  a  very  little  more 
expensive  than  wood.  The  iron  crane,  the  one  I  got  up,  as 
illustrated  in  the  committee  report,  is  fastened  as  you  see  to 
long  ties  and  gives  a  foundation  that  is  always  equally  distant 
from  the  track,  and  a  wooden  crane,  the  kind  we  have,  has  a 
wooden  box  filled  with  stone  and  it  is  not  a  credit  to  the  sta- 
tion grounds.  Altogether  we  like  the  iron  crane  the  best  as 
it  is  neat  and  tasty. 

Mr.  Markley. — Would  like  to  ask  the  cost  of  that  iron 
crane  ? 

Mr.  Montzheimer.     About  fifteen  dollars. 

Mr.  Canty. — We  use  the  wooden  mail  crane.  I  have  direct 
charge  of  them  and  have  very  little  work  on  them.  It  is  a  rare 
occurrence  when  one  is  out  of  order. 

Mr.  Alexander — Our  mail  cranes  are  made  of  hard  pine, 
and  some  were  put  in  in  1894 ;  some  of  these  have  had  no 
repairs  since  except  to  paint,  while  some  have  needed  small 
repairs,  so  they  do  not  prove  very  expensive  to  keep  in  repair. 
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IV. — Best  Dbbion  and   Bsobnt  Pbactice   in  Buildino  Bail- 
bo  ad  Tback  PUiB  Dbiyeb. 

BEPOBT  OF  COMMITTEE. 

To  the  Association  of  Railway  Superintendents  of  Bridges 
and  Buildings: 

The  undersigned  committee  beg  to  submit  the  following  re- 
port on  subject  No.  6 — Best  Design  and  Becent  Practice  in 
Building  Bailroad  Track  Pile  Driver.  ^ 

Believing  that  a  traek  pile  driver  must  still  be  for  many 
years  a  very  important  item  in  the  equipment  of  a  large  ma- 
jority of  the  railroads  of  the  country,  and  realizing  that  there 
has  been  less  improvement  along  these  lines  than  in  many 
others,  your  cfommittee  have  sought  information  from  every 
member  of  this  Association  and  also  from  all  the  prominent 
manufacturers  of  pile  drivers  in  this  country. 

We  find  from  the  replies  to  our  inquiries  (extracts  from  which 
will  be  included  in  this  report)  that  some  of  onr  members  think 
they  have  found  the  ideal  pile  driver  in  a  certain  make  of  ma- 
chine, while  other  members  think  that  a  machine  of  entirely 
different  design  is  the  ideal,  and  again  we  find  many  most  ex- 
cellent points,  in  fact,  we  may  say  some  absolutely  essential 
features  for  the  ideal  pile  driver  not  possessed  by  either  of 
these  machines.  We  also  find  a  very  wide  range  of  opinion  as 
to  the  requirements  of  an  ideal  pile  driver,  but  believing  the 
ideal  machine  to  be  the  one  with  the  greatest  adaptability  to  all 
of  the  various  kinds  of  work  required  in  the  construction  and 
maintenance  of  railroads  under  all  the  conditions  to  be  found  in 
gur  country,  we  would  make  of  it  the  following  severe  require- 
ments, all  of  which  we  do  not  find  any  one  machine  to  possess, 
but  which  we  do  believe  possible  .to  combine  in  one,  without 
making  it  unduly  complicated.  \ 

1.  It  should  be  able  to  drive  piles  of  any  length  and  size  from 
either  end  of  car,  close  to  the  car,  or  fifteen  feet  ahead  of  wheel 
base  as  may  be  desired  ;  either  plumb  or  at  any  desired  batter 
(within  reasonable  limits),  and  at  any  point  of  a  circle  the  ra- 
dius of  which  shall  be  equal  to  half  the  length  of  the  car,  swing- 
ing itself  into  the  proper  position  for  the  pile  by  power  from 
its  own  engine  under  the  control  of  both  the  engineer  and  sig- 
nal man  at  any  time  during  the  operation  of  raising,  setting,  or 
driving  pile,  without  interfering  with  any  other  part  of  the 
work,  being  at  the  same  time  rigid  enough  to  perfectly  hold  the 
largest  pile  used  in  the  heaviest  kind  of  permanent  construction 
and  yet  sensitive  enough  to  be  susceptible  of  the  slightest  move 
at  the  will  of  the  operator. 

2.  It  should  be  rigged  with  a  boom  long  and  strong   enough 
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to  handle  with  ease  and  safety  the  heaviest  bridge  timber,  as 
well  as  to  do  all  of  the  work  usual Ij  required  of  a  steam  derrick 
car  in  the  erection  and  maintenance  of  bridges,  culverts,  etc., 
and  should  also  have  a  capacity  for  heavy  lifting,  making  it 
very  useful  in  clearing  Up  a  wreck,  pulling  out  temporary  struc- 
tures and  old  bridges,  and,  in  fact,  doing  any  kind  of  work 
where  a  strong  portable  steam  derrick  is  required. 

3.  Its  construction  should  be  such  as  to  make  all  the  changes 
necessary  to  adapt  it  to  all  the  various  kinds  of  work  required 
of  it  in  the  least  possible  time  with  a  very  small  force  of  men, 
and  so  simple  that  no  great  amount  of  special  training  will  be 
needed  to  fit  ordinary  bridge  men  to  handle  it  successfully,  and 
should  not  require  more  than  six  men,  including  engineer,  for 
all  ordinary  work. 

Such  a  machine,  we  believe,  might  easily  be  constructed  by 
combining  the  best  features  of  the  various  machines  illustrated 
with  this  report,  and  thus  secure  a  driver  that  would  be  able  to 
accomplish  a  maximum  of  service  at  a  minimum  of  cost,  and 
while  there  may  be  a  very  wide  difference  of  opinion  expressed 
in  the  following  extracts,  they  are  mostly  on  details  of  construc- 
tion rather  than  on  the  essential  features  of  operation,  and 
many  of  these  may  arise  largely  from  prejudice  from  the  use  of 
one  special  type  of  machine,  which  with  a  larger  experience 
might  entirely  disappear.  Therefore,  we  believe  that  a  careful 
study  of  the  various  drivers  shown  in  this  report,  both  as  to 
construction  and  range  of  work,  possible  to  each,  will  be  very 
beneficial,  and  to  the  thoughtful  man  will  suggest  the  possibil- 
ity of  many  improvements  in  each  type  that  would  make  it  far 
more  efficient.  Let  us  not  then  rest  and  be  content  with  our 
present  achievements,  but  realizing  that  absolute  perfection  has 
not  yet  been  attained,  let  us  profit  by  the  example  and  experi- 
ence of  others  and  seek  to  develop  a  track  pile  driver  of  such 
great  possibilities  of  service  and  economy  of  operation  as  to  win 
for  it  the  most  hearty  approval  of  all  practical  men. 

We  might,  perhaps,  with  profit,  call  attention  to  the  great  dif- 
ference for  the  requirements  of  a  machine  to  economically  per- 
form the  work  being  accomplished  by  the  B.  &  M.  Pile  Driver 
in  building  a  pile  bridge  to  replace  a  wrecked  truss  bridge  in 
dead  of  winter,  as  shown  in  this  report,  and  that  for  a  ma- 
chine to  economically  perform  the  work  being  accomplished  by 
the  Illinois  Central  Combined  Derrick  Car  and  Pile  Driver, 
which  is  also  shown  in  building  false  work  under  a  through 
truss  bridge,  erecting  bridges,  etc.  But  we  trust  all  these 
points  will  be  more  comprehensively  covered  by  the  discussion 
on  this  subject  in  eonvention.  We  will,  therefore,  simply  add 
extracts  from  the  more  importamt  of  the  twenty-four  replies  re- 
ceived, and  with  them  and  the  accompanying  cuts  and  descrip- 
tions of  the  work  these  machines  were  designed  to  do,  together 


165 

with  such  specifications  of  construction  as  we  have  been  able  to 
secure,  we  most  respectfully  submit  this  report. 

B.    F.    PlOKEBINO^ 

A.  W.  Mebbiok, 
A.  B.  Mankiko, 

0.    0.    MAIiLARDy 

W.  M.  Noon, 
W.  T.  PowBiiii, 

Committee, 

EXTEACTS. 

Mr.  H.  £.  Eggleston,  of  the  C,  C,  0.  t  dt.  Louis,  thinks  the 
Bay  City,  Michigan,  pile  driver  is  the  ideal,  but  thinks  it  should 
reverse  to  drive  from  either  end  of  car  15  feet  ahead  of  wheel 
base  ;  thinks  that  turning  should  be  done  by  hand  as  engineer 
can  keep  driving  while  leaders  are  moved  to  suit  piling ;  thinks 
it  should  be  able  to  drive  10  feet  from  center  of  track  ;  thinks 
leaders  should  be  raised  by  steam,  time,  15  to  30  seconds.; 
should  have  hammer  weighing  8,200  lbs.  using  1^-inch  manilla 
rope  ;  thinks  batter  of  piles  can  best  be  done  by  swinging  of 
leaders  ;  thinks  the  ideal  machine  should  be  able  to  drive  pil- 
ing, handle  all  kinds  of  bridge  timber  and  materials  and  for 
loading  same  on  cars. 

Mr.  J.  P.  Snow  of  the  B.  k  M.  His  idea  of  the  ideal  pile 
driver  is  one  that  can  be  used  for  all  purposes  of  maintenance, 
and  that  can  be  adapted  on  occasion  for  building  new  work 
where  there  is  no  existing  track  ;  should  be  usable  inside  an  or- 
dinary through  bridge ;  should  reverse  and  drive  from  either 
end  of  car,  and  says  that  the  cases  where  an  extension  driver  is 
needed  are  so  rare  that  it  seem&to  him  best  to  build  the  driver 
non-extensible,  and  have  an  iron  out-rigger  to  put  on  in  place 
of  the  regular  gins  with  comparatively  short  leaders;  this 
would  leave  the  driver  simple  and  rigid  for  regular  use  ;  thinks 
best  method  of  turning  driver  on  car  by  rack  and  pinion  driven 
by  the  driver  engine  through  the  medium  of  a  friction  connec- 
tion ;  should  be  able  to  drive  16  feet  from  center  of  track  ;  best 
method  of  hanging  leaders  by  hinge  at  top  of  frame  with  bolted 
connection  at  car  body  level.  A  rolling  rocker  has  the  advan- 
tage of  compactness  but  its  complexity  outweighs  the  gain,  he 
thinks  ;  manner  of  raising  leaders  by  line  from  engine  winch 
head  attached  to  lower  end  of  leaders,  time  about  one  minute, 
length  of  leaders  about  45  feet,  weight  of  hammer  3,000  lbs. 
using  2-inch  manilla  rope  ;  should  be  rigged  with  boom  so  that 
shift  can  be  quickly  made  ;  thinks  batter  can  be  secured  with- 
out either  tilting  car  or  swinging  leaders  ;  thinks  swinging  lead- 
ers not  advisable  ;  thinks  the  drivers  of  recent  construction  with 
great  improvements  are  the  Bay  City,  Milwaukee  &  St.  Paul 
R.  R.,  and  the  Northern  Div.,  B.  &  M.  R.  R.  Would  suggest 
further  improvement  by  removing  gin  pivot  from  the  Bay  City 
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maoliine  and  fit  it  and  others  with  turning  gear  driven  from 
the  driver  engine. 

W.  T.  Powell,  of  the  Colorado  Southern,  sajs  ideal  pile  driver 
should  be  on  permanent  extension  and  able  to  drive  20  feet 
ahead  of  wheel  base  with  swing  leaders,  and  able  to  drive  at 
either  end  of  car  and  driver  to  be  swung  by  some  kind  of  steam 
power;  should  not  be  self-propelling;  should  be  able  to  drive  at 
right  angles  with  track;  leaders  should  be  hung  on  an  A  frame 
so  made  that  it  can  be  lowered  with  leaders;  length  of  leaders 
40  feet;  weight  of  hammer  3,000  pounds;  two-inch  manilla  rope; 
should  not  be  rigged  with  boom;  30  horse-power  engine;  would 
batter  piles  by  swinging  leaders. 

Mr.  M.  Biney,  of  the  C.  &  N.  W.,  says  ideal  pile  driver  is  one 
built  on  car,  that  will  extend  16  feet  beyond  trucks,  and  engine 
swing  with  leads;  would  raise  leaders  by  crab,  one  to  two  min- 
utes; length  of  leaders  38  feet;  weight  of  hammer  2,200  pounds; 
should  be  rigged  with  boom;  swinging  of  leaders  does  good 
work  in  battering  piling. 

,Mr.  O.  T.  Nelson,  of  the  A.  W.  &  P.  Ry.,  thinks  the  ideal 
driver  is  the  Bay  City  machine;  thinks  it  should  be  self-pro- 
pelling and  would  be  a  great  convenience  if  able  to  drive  15 
feet  ahead  of  wheel  base  from  either  end  of  car;  would  turn 
driver  by  cog  gearing  turned  with  a  crank  by  hand;  should  drive 
15  feet  from  center  of  track;  leaders  should  be  hung  on  pivot 
and  raised  with  winch;  time. consumed  5  minutes;  length  of 
leaders  35  feet;  weight  of  hammer  3,500  pounds;  wire  rope; 
should  be  rigged  with  boom;  would  swing  leaders  to  batter  / 
piles. 

Mr.  Arthur  Montzheimer,  of  the  C.  &  N.  W.,  thinks  the  ideal 
pile  driver  should  be  self  propelling,  be  able  to  take  a  35-foot 
pile  under  the  hammer,  reversible  so  as  to  drive  either  way, 
with  plenty  of  boiler  capacity;  should  be  able  to  drive  16  feet 
•Ahead  of  wheel  base;  should  turn  with  screw  and  cranks  as  on 
Bay  City  driver  or  by  steam  from  driver  engine;  should  drive  14 
feet  from  center  of  track;  would  hang  leaders  on  pivot  similar 
to  the  C,  M.  and  St.  P.  By.  driver;  would  raise  leaders  by  use 
of  crab;  time  4  minutes;  length  of  leaders  40  feet;  weight  of 
hammer  3,000  pounds;  2  inch  manilla  rope;  says  wire  does  n*t 
last  well;  should  be  rigged  with  boom;  24  horse-power  engine; 
says  swinging  leaders  not  necessary  to  batter  piles;  thinks  a 
fiteam  hammer  would  be  a  good  improvement. 

Mr.  N.  H.  LaFontaine,  of  the  C,  M.  &  St.  P.,  thinks  the  ideal 
driver  one  that  can  be  operated  by  the  smallest  crew  and  do  the 
greatest  amount  of  work;  the  application  of  steam  or  other 
power  other  than  hand  for  all  movements  possible;  should  not 
run  by  its  own  power;  should  be  able  to  drive  22  feet  from 
oenter  of  track;  leaders  should  be  raised  from  power  from  its 
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driver  engine;  time  80  seconds;  42  feet  leaders;  8,200  pound 
hammer;  manilla  rope,  If  inches;  wonld  swing  leaders  to  secure 
batter  of  piles;  thinks  the  best  driver  he  has  seen,  that  used  by 
the  0.,  M.  &  St.  P.  Ey.,  designed  by  0.  W.  &  W.  E.  Smith; 
-suggests  for  improvements  pneumatic  swing  and  movement  of 
table  on  car  instead  of  hand  power  as  is  the  usual  practice; 
would  criticise  recent  construction  as  follows:  lack  of  provision 
for  steam  or  pneumatic  power  to  supplant  the  old  methods  of 
hand  power  in  operating' driver. 

Mr.  B.  J.  Bruce,  of  the  C,  C.  C.  &  St.  L.  By.,  thinks  ideal  pile 
driver  should  be  mounted  with  engine  and  boiler  on  frame; 
frame  of  iron  except  leaders,  they  to  be  40  feet,  drop  hammer  of 
2,200  pounds;  should  swing  leaders  by  steam,  shift  forward  and 
back  by  steam;  would  hang  leaders  on  hinges  and  so  arrange 
that  they  can  be  tilted  to  batter  piling;  would  raise  leaders 
with  line  and  winch,  using  blocks  if  necessary;  20  horse-power 
engine;  would  criticise  usual  construction  by  saying  drivers 
are  not  generally  designed  to  drive  batter  piling  but  are  usually 
too  light  of  construction  and  too  much  hand  power  is  used. 

GxiiiiATiN,  Tenn.,  Sept.  8,  1902. 

Mr.  B,  F.   Pickering^   Supt.  B.  Sc  B.,  B.  <fe  M.  My.^  Sanborn- 
ville,  N,  H.     ' 

Dear  Sib:  I  have  had  some  15  years'  experience  with  pile 
drivers  and  have  handled  several  difTerent  kinds  of  drivers. 
The  best  track  driver  I  have  ever  seen  or  handled  was  a  Bay 
City  driver  with  swing  leaders,  and  with  locomotive  headed  on 
i^  driver,  with  steam  connection  from  locomotive  to  driver 
engine,  and  take  steam  direct  from  locomotive  to  driver  engine; 
in  this  case  you  save  the  cost  of  fireman  on  driver  and  always 
have  plenty  of  steam  to  drive  pile,  and  when  you  are  using 
boiler  on  driver  and  you  have  to  hit  a  pile  100  or  150  blows  to 
get  the  proper  penetration  you  get  out  of  steam  and  have  to 
stop  and  wait  for  fireman  to  get  more  steam,  but  if  you  are 
taking  steam  from  locomotive  you  can  just  keep  on  driving. 
This  driver  was  a  friction  drum  and  winch  head,  leads  raised  by 
tackle  from  bottom  of  leads  to  draw  head  in  car  and  pull  Hue 
leading  to  winch  head;  leads  could  be  raised  and  lowered  with 
locomotive  running  ten  miles  per  hour.  For  hammer  line  I 
used  2  inch  hawser  laid  manilla  rope;  pile  line  li  inch  hawser 
laid  manilla  rope.  I  would  average  about  100  piles  for  each 
hammer  line.  I  have  never  seen  a  self-propeller  driver  that 
i¥as  a  success;  they  are  too  slow  and  break  down  easily. 

Yours  truly, 

H.  M.  Hbnson, 

Supf.  B,  <t  B. 
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'  Pbovidence,  July  19,  1902. 

Mr,  B,  F,  Pickering,  Chairman  Committee  Subject  No,  6. 

Dear  Sib:  I  herewith  return  jour  circular  with  a  few  nota- 
tions as  to  what  seems  to  me  to  be  important.  I  have  a  pile 
driver  which  I  designed  and  built  several  years  ago,  which  has 
some  of  these  features.  Ours  was  built  for  a  rather  light  class 
of  work  to  be  handled  quickly,  as  at  many  places  our  time  is 
short.  We  had  the  driver  made  to  turn  and  the  hoister  station- 
ary on  the  car.  This  was  to  enable  us  to  drive  at  any  point  on 
one  track  without  blocking  the  other  track,  where  we  had  two 
tracks. 

Yours  truly, 

J.  B.  Sheldon. 

Mr.  Sheldon  thinks  driver  should  be  self-propelling  for 
emergency;  should  drive  from  either  end  of  car  15  feet  ahead 
of  wheel  base;  should  drive  9  feet  from  center  of  track,  for 
raising  leaders;  thinks  a  stop  should  be  provided  at  such  a 
point  below  the  hinges  that  hammer  will  balance  the  top  of 
leaders;  time  of  raising  and  fastening  3  minutes  or  less;  length 
of  leaders  85  or  40  feet ;  weight  of  hammer  not  less  than  2,000 
pounds,  more  if  driving  is  hard;  should  be  rigged  with  boom; 
horse-power  of  engine  and  boiler  20. 

AsHsviiiXiE,  July  112,  1902. 
Mr,  B.  F,  Pickering,  Sanbornville,  N,  H. 

Deab  Sib:  I  have  recently  been  using  the  Vulcan  pile  driver 
built  at  Chicago,  and  like  it  much  better  than  the  Bay  City  pile 
driver,  on  account  of  driving  better  piles.  The  Vulcan  pile 
driver  hammer  frame  works  on  a  pivot  near  top  of  main  frame, 
and  will  drive  batter  piles  as  well  as  plumb  posts.  The  Bay 
City  will  swing  the  leads  badly  unless  you  guy  it  on  curves 
where  you  are  driving  batters.  The  Vulcan  has  two  hammers, 
or  rather  a  follower  hammer  that  stays  with  the  pile,  and  has 
a  jump  block  that  top  hammer  strikes  instead  of  striking  the 
pile  direct.  The  only  trouble  with  this  is  keeping  blocks;  the 
top  hammer  bursts  them  very  quickly.  The  jump  block 
should  be  of  solid  rubber  instead  of  wood,  as  I  think  it  would 
last  longer.  Another  matter  that  can  be  made  better  is  the 
gauge  frame  at  bottom  where  you  throw  the  hammer  frame  out 
for  driving  batters;  this  should  have  pin  holes  every  six  inches 
in  order  to  drive  batters  at  any  degree  you  want  them.  None 
of  them  will  drive  batters  the  same  on  a  curve,  as  the  inside  of 
the  curve  will  not  have  batter  enough  and  the  outside  will  have 
too  much  batter. 

Yours  truly,  i 

(Signed)  W.  H.  Woodard, 

Brldgv.  Supervisor, 


169 

Mr.  Woodard  does  not  think  that  drivers  should  be  able  to 
reverse  to  drive  from  either  end  of  car,  but  -should  be  able  to 
drive  15  feet  ahead  of  wheel  base  from  one  end;  should  turn  by 
gearing  and  level  cranks;  should  drive  15  feet  from  center  of 
track;  thinks  10  minutes  is  plenty  of  time  to  raise  leaders  by 
leaving  hammer  at  bottom  of  frame;  leaders  should  be  36  or  40 
feet;  should  have  two  hammers,  one  2,200  and  the  other  3,600 
pounds;  would  use  |  inch  wire  or  1^  inch  manilla  rope;  should 
be  rigged  with  boom,  20  horse-power  engine. 

SAiiEM,  July  10,  1902. 
Mr,  B.  F.  Pickering,  Supt.  B.  A  B.,  ^o.  Dii\,  Sanhornville, 

Deab  Sib:  Herewith  I  return  you  the  circular  which  you  sent 
me  to  fill  out. 

I  have  filled  in  answers  to  most  of  the  questions  in  regard  to 
the  best  design  for  a  driver  but  have  omitted  giving  any  answers 
to  the  questions  regarding  recent  practice,  as  I  have  had  no 
experience  with  any  driver  of  recent  design,  ours  being  an 
old  driver. 

I  have  never  seen  your  new  driver,  but  from  "What  I  have 
heard  about  it  I  should  say  that  you  have  a  driver  about  as 
good  as  one  would  wish  ;  at  any  rate,  it  is  the  best  there  is  on 
the  B.  k  M.  system,  without  any  doubt. 

I  think  that  a  driver  should  be  as  little  complicated  as  possi- 
ble, as  it  gets  hard  usage,  and  if  it  has  many  parts  they  are 
liable  to  get  out  of  order  and  cause  considerable  trouble  and 
delay. 

Thanking  you  for  your  kind  invitation  to  join  your  associa- 
tion, which  I  will  consider,  I  am, 

Very  truly  yours, 

(Signed)     Wm.  A.  Lydston, 
Supt.  B.  <Se  B.,  East,  Div.  B.  <fe  M.  R.  R. 

Mr.  Lydston  thinks  the  ideal  driver  one  that  does  the  most 
work  with  the  least  expense ;  should  not  be  self-propelling ; 
should  be  able  to  drive  at  least  15  feet  ahead  of  wheel  base 
from  either  end  of  oar;  should  turn  by  steam  power;  should 
drive  18  feet  from  center  of  track;  leaders  should  be  raised  by 
power  from  driver  engine;  time  3  minutes;  leaders  should  be  42 
feet  long;  hammer  weigh  2,800  pounds;  should  be  rigged  with 
boom;  horse-power  of  engine  and  boiler  25. 

Danville,  III.,  July  28,  1902. 

Mr.  B,  F,  Pickering,  Sanbornville,  N,  H. 

Deab  Sib:  I  have  your  circular,  together  with  blank  form  to 
fill  out  for  your  committee,  on  the  best  pile  driver.  I  can  only 
give  you  our  experience  with  the  driver  we  have  been  using  for 
the  past  ten  years. 
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This  pile  driver  was  built  by  the  Industrial  Works,  Bay  Gity^ 
Mich.  It  would  hardly  be  necessary  for  me  to  send  a  blue  print- 
of  this  pile  driver,  as  I  am  quite  sure  that  nearly  all  the  mem- 
bers are  familiar  with  its  construction  and  operation.  There  i& 
but  one  objection  I  have  to  it,  and  that  is  the  direction  of  the 
pile  Hue  from  the  drum  to  top  of  leads;  if  this  line  were  run  over 
a  sheave  on  the  same  shaft  as  the  hammer  line,  it  would,  in  my 
opinion,  be  a  perfect  driver,  though  the  present  mode  of  hoist- 
ing piles  is  not  detrimental  to  the  driver.  As  you  know,  thia 
driver  is  self-propelling,  and  will  run  at  a  speed  of  eight  to  ten 
miles  an  hour  and  pull  on  a  level  grade  five  cars,  and  i& 
equipped  with  steam  brake- 

The  driver  is  equipped  with  engine  tank  similar  tolocomotive- 
for  hauling  coal  and  water  on  one  end,  and  pilot  car  on  the 
other.  Half  of  the  pilot  car  is  a  flat  car  which  runs  under  the 
leads  when  moving  in  train  from  place  to  place,  and  the  other 
half  is  converted  into  a  tool  car  to  cai'ry  supplies  for  the  driver,, 
and  for  the  engine  men  to  sleep  in.  Underneath  the  driver  on 
special  suspended  platform,  pump  is  located  and  connected  to 
boiler  with  suction  pipe,  to  pump  water  from  streams  whea 
within  reach  of  pump  into  tank  of  driver,  to  avoid  running  to 
water  stations  for  water. 

The  length  of  our  leads  for  driver  is  47  feet,  the  weight  of 
,  hammer  2,900  pounds.  We  use  2  inch  manilla  rope.  The  time 
in  raising  the  lead  is  not  to  exceed  two  minutes  when  every- 
thing is  ready,  and  we  can  drive  about  12  feet  from  center  of 
main  track.  The  size  of  pile  driver  engine  is  30  horse-power, 
double  cylinder,  etc. 

The  engineer  and  fireman  are  the  only  two  special  men  with 
the  driver;  the  former  we  pay  $2  50,  and  t^e  latter  $1.50,  per 
day. 

COST  OF  DRIVING  PILES  SPRING  1902. 
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4.boye  please  find  costs  as  they  are  taken  from  our  books 
on  driving  piles  with  this  driver,  giving  all  the  necessary  infor- 
mation iu  detail.  You  will  note  in  two  cases  the  cost  per  foot 
runs  9  and  10  cents  for  driving.  These  bridges  were  a  great 
distance  from  the  side  track,  w^ich  accounts  for  the  additional 
cost  above  wliat  they  would  have  cost  had  the  bridges  been  a 
half  or  three  quarters  of  a  mile  from  side  track;  as  it  was  they 
were  three  miles  away. 

We  also  use  the  pile  driver  for  unloading  material  when  not 
otherwise  engaged  where  we  have  concrete  or  stone  work  to  do. 
If  the  side  track  is  very  far  away  and  the  job  is  a  large  one,  we 
put  in  a  temporary  track,  and  use  the  pile  driver,  under  the 
direction  of  the  concrete  foreman,  to  do  the  unloading  and  load- 
ing of  material,  and  in  a  great  many  similar  cases  the  driver  is 
used  for  purposes  of  this  kind  and  certainly  is  a  money  saver 
to  the  company. 

It  is  very  rarely  that  we  use  a  locomotive  for  handling  our 
pile  driver ;  of  course  in  certain  cases  where  the  jobs  are  very, 
very  short  aud  a  long  way  from  a  side  track,  it  is  advisable 
then  to  use  a  locomotive  in  order  to  save  time.  Where  the 
jobs  are  very  large  and  the  side  track  a  great  distance  away 
from  where  the  bridge  is  to  be  driven,  it  is  sometimes  best  to 
put  iu  a  temporary  side  track  especially  for  them,  to  avoid 
using  a  train. 

In  driving  piles  with  the  driver,  there  is  no  train  crew  pro- 
vided; our  own  bridge  foreman  gets  the  orders  and  the  dispatch- 
ers in  turn  protect  the  driver  between  the  stations  where  they 
are  working  against  all  except  first-class  trains.  This  has  been 
our  practice  for  the  past  ten  years  and  in  all  that  time  there  has 
not  Oc*curred  a  single  accident  to  the  driver  by  coming  in  con- 
flict with  trains.  This  practice  has  saved  the  company  consid- 
erable money. 

The  point  has  been  raised  several  times  that  a  train  crew  ox  a 
conductor,  at  least,  should  be  sent  to  look  out  for  the  driver  and 
to  see  that  it  was  kept  out  of  the  way  of  the  regular  trains. 
The  argument  raised  by  the  transportation  department  that 
bridge  foremen  were  not  competent  to  handle  pile  drivers  on 
the  main  track,  was  always  met  by  the  argument  that  if  a  bridge 
foreman  is  competent  to  tear  out  a  bridge,  thus  making  it  pos- 
sible to  ditch  an  entire  train,  he  was  certainly  competent  to 
handle  a  pile  driver  on  main  track  driving  piles,  which  is  true 
in  every  particular.  Of  course  flagmen  are  always  out  when 
the  driver  is  on  the  main  track,  this  in  addition  to  protection 
given  by  train  dispatchers. 

It  is  often  the  case  when  train  men  are  used  to  handle  work 
trains  and  trains  of  similar  nature,  they  as  a  rule  are  figuring 
on  when  they  can  go  to  side  track  and  just  how  long  they  can 
lie  there  and  not  be  criticised  by  their  superior  officers,  thus 
delaying  the  work  unnecessarily.  This  can  be  overcome  by  a 
good  bridge  foreman  who  will  watch  closely  and  keep  the  work 
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going.     We  do  not  confine  ourselves  to  one  particular  foreman ; 

each  foreman  does  his  own  work  on  his  own  diyision.     We  are 

charged  $2.10  per  hour  for  a  train  and  crew. 

Yours  truly, 

(Signed)     A.  S.  MabkiiBY,  Supt.  B.  <&  B, 

•  > 

Chicago,  III.,  July  18,  1902. 

Mr.  B.  F.  Pickering^  Sanhomville,  N.  H. 

0 

Deab  Sib:  I  am  returning  you  herewith  .your  committee's 
circular  regarding  pile  drivers.  I  have  made  brief  answers  in 
the  blanks  provided,  but  on  account  of  their  brevity  some  of 
them  may  not  be  understood. 

In  my  specification  for  ideal  pile  driver, .  I  state  (1)  self- 
contained.  By  this  phrase  I  mean  a  machine  which  can  per- 
form all  its  operations  and  can  adapt  itself  to  the  varying 
conditions  which  develop  during  the  progress  of  its  operation 
without  connection  with  outside  fixed  objects.  For  instance,  I 
think  the  raising  and  lowering  of  the  leaders,  the  swinging  of 
the  leaders  laterally  to  the  point  where  the  pile  is  located,  the 
projection  of  the  deck  forward  to  the  requisite  distance  ahead 
of  the  front  car  wheels,  the  swinging  of  the  deck  and  the  for- 
ward and  back  motion  necessary  to  adapt  the  location  of  the 
leaders  to  the  pile  as  it  is  being  driven,  should  all  6e  performed 
by  men  on  the  car  through  devices  which  are  a  part  of  the  rig. 
I  mean,  this  is  opposition  to  leaders  which  require  a  line  and 
shears  with  a  hitch  to  the  track  when  being  raised  and  lowered, 
and  to  cars  which  have  to  be  pinched  back  and  forth  to  adapt 
the  location  of  the  leaders  to  the  location  of  the  pile  as  it  is 
being  driven,  ai^d  to  drivers  so  built  that  in  order  to  get  the 
necessary  projection  ahead  of  the  front  car  wheels  the  truck  has 
to  be  set  back  or  the  deck  transferred  to  a  point  further  ahead 
on  the  car.  The  phrase ''self-contained,"  as  used  by  me,  also 
implies  that  when  the  deck  is  swung  at  right  angles  with  the 
car,  a  pile  can  be  driven  without  tipping  the  car  over  and  with- 
out having  guys  to  prevent  this  result. 

Under  the  question  regarding  method  of  hanging  leaders,  I 
mention  the  fact  that  when  leaders  are  hung  on  a  trunion  so 
they  can  swing  to  a  batter  the  driver  can  be  used  for  driving 
falsework  piles  under  truss  bridges.  This  may  not  be  clear 
withbut  further  explanation,  and  so  I  call  your  attention  to  the 
usual  pile  driver  with  fixed  leaders.  It  is  evident  that  such  a 
deck  cannot  be  swung  out  far  enough  to  drive  a  pile  close  to  the 
bottom  chord  of  truss,  because  the  deck  will  foul  the  web  mem- 
bers of  the  truss  and  the  center  line  of  pile  in  the  leaders  would 
not  be  8  feet  from  the  center  line  of  the  track.  When  the  deck 
is  in  that  position,  if  the  leaders  are  suspended  on  a  trunion  or 
a  pin,  about  25  feet  from  top  of  rail,  the  bottom  end  of  the 
leaders  could  be  swung  out  so  that  the  pile  hung  in  the  leaders 
would  pass  close  to  the  bottom  chord  of  the  truss. 
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After  being  driyen  tiie  pile  can  be  cut  off  end  with  very  little 
force  sprung  to  a  position  immediately  under  the  truss.  Where 
the  usual  length  of  leaders  is  used  this  necessitates  the  removal 
of  a  portion  of  the  top  lateral  system,  but  this  is  not  a  serious 
feature  as  compared  with  the  necessity  of  having  a  special  pile 
driver  for  such  emergencies. 

When  I  mention  the  use  of  a  hoist  engine  in  connection  with 
the  manner  of  raising  leaders  it  is  not  that  I  like  a  rig  which 
requires  that  amount  of  power,  but  that  the  engine  is  the  most 
convenient  source  from  which  to  obtain  the  small  amount  of 
power  needed  to  operate  the  leaders. 

The  time  specified,  two  minutes,  ought  to  include  all  the  pre- 
liminary operations  preparatory  to  raising  the  leaders  ;  if  the 
leaders  are  properly  balanced  and  the  connections  are  simple  *it 
will  not  take  more  than  30  seconds  from  the  time  the  signal  is 
given  to  the  engineer  till  the  leaders  are  in  vertical  position 
ready  for  the  operation  of  the  hammer. 

Yours  truly, 

G.  W.  Smith. 

Mr.  Smith  thinks  it  would  be  convenient  to  have  driver  self- 
propelling  but  not  essential,  but  quite  essential  that  it  should 
be  able  to  drive  from  either  end  of  car  and  18  feet  ahead  of 
wheel  base ;  should  be  able  to  drive  at  right  angles  to  car  with- 
out guys;  leaders  should  be  hung  on  trunion  so  they  can 
swing  to  drive  piles  on  a  batter  if  necessary  ;  this  also  peimits 
usefor  false-work  piles  under  truss  bridfjces  ;  would  raise  leaders 
by  power  of  driver  engine  ;  time  two  minutes  from  issuingorder 
till  completion  of  operation  ;  length  of  leaders  forty  feet  and 
extras  of  less  length  if  desirable ;  weight  of  hammer  3,000 
pounds  ;  l|-inch  tallow  laid  manilla  rope ;  thinks  wire  may  be 
preferable  but  has  never  used  it ;  thinks  very  decidedly  that 
driver  should  be  ringed  with  boom  ;  horse-power  of  engine  20 
to  25;  thinks  C,  M.  k  St.  P.  By.  Co.  is  best  recent  design  he 
knows. 

Mr.  W.  E.  Smith,  of  the  C.  M.  &  St.  P.,  thinks  the  ideal 
driver  is  one  that  can  drive  a  long  distance  ahead  of  wheel  base, 
say  not  less  than  l-^  feet,  and  from  either  end  of  car  and  a  long 
distance  from  centre  of  track  without  other  support  than  track 
I'ails,  saynot  less  than  23  feet;  one  whose  leaders  do  not  project 
past  either 'end  of  its  car  and  can  be  coupled  in  between  any 
kind  of  oars  without  a  special  drawbar  ;  one  whose  leaders  can 
be  raised  and  lowered  in  less  than  one  minute  and  can  be  raised 
or  lowered  while  the  car  is  in  motion,  therefore,  no  loss  of  time  ; 
one  whose  deck  is  as  clear  and  roomy  to  work  on  as  a  deck  of  a 
boat  and  has  the  least  posRible  obstruction  to  the  engineer's 
view  of  what  is  going,  on  at  the  whole  length  of  the  leaders ; 
one  whose  deck  can  be  run  forward  for  driving  ahead  either  by 
hand  or  power  easily  and  quickly;  should  be  self-propelling, 
should  swing  by  means  of  a  circular  rack  or  gear  under  the 
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middle  of  the  deck,  and  of  as  large  diameter  as  width  of  oarwilE 
permit  and  in  combination  with  a  circular  track  and  rollers  in 
same  place  ;  leaders  should  be  hung  on  a  pivot  high  up  so  that 
in  getting  a  desired  batter  on  outside  piles  the  foot  of  leaders 
would  extend  well  out  without  swinging  deck,  which  latter  can- 
not be  done  when  driving  false  work  under  through  spans ;. 
length  of  leaders  40  feet,  weight  of  hammer  not  leas  than  8,000 
pounds,  1^  or  l|-inch  best  manilla  rope  ;  should  most  certainly 
be  rigged  with  boom  to  use  as  track  derrick  ;  horse-power  of 
engine  and  boiler  not  less  than  20  ;  does  not  know  any  driver 
that  has  all  the  good  points  he  could  suggest ;  thinks  the  driver 
used  by  the  C,  M.  &  St.  P.  Ry.,  illustrated  in  this  report,  the 
nearest  to  being  all  right  of  any  he  knows  ;  says  in  line  of  im- 
provement, many  drivers  have  too  much  rigging  on  their  decks 
or  have  no  decks  or  place  for  men  to  work  on  without  hanging- 
on  with  both  legs  and  one  arm  while  they  work  with  the  other 
arm,  like  a  man  in  the  rigging  of  a  ship,  and  so  much  obstruc- 
tion to  the  engineer*s  view  that  there  are  constant  petty  delays, 
and  constant  danger  of  accidents  by  misunderstanding  signals. 

The  C,  M.  &  St.  P.  pile  driver  X-218,  designed  by  Mr.  W.  E, 
Smith,  cuts  of  which  appear  herewith,  is  thus  described  by  Mr. 
Smith  : 

In  designing  the  C,  M.  &  St.  P.  By.  pile  driver  X-218,  it  was 
desired  to  construct  a  machine  that  would  serve  for  all  the  pur- 
poses which  have  been  outlined  above  without  sacrificing 
simplicity  of  construction.  The  car  is  45  feet  long  and  is  equip- 
ped with  air-brakes  and  M.  0.  B.  standard  couplers.  In  order 
to  avoid  extreme  height  of  driving  deck  the  car  was  made  as  low 
as  is  consistent  with  good  construction,  the  height  from  top  of 
rail  to  top  of  sills  being  3  feet  5^  inches.  Two  extra  truss  rods- 
are  placed  under  the  car  to  prevent  sagging,  and  the  transoms 
of  the  Barber  truck  are  extended  so  that  they  come  under  the 
outer  sill  of  the  car  body.  Biveted  to  the  top  of  the  transom  is 
a  heavy  plate  carrying  a  jack  screw,  which  can  be  turned  up 
against  the  oar  sill,  thus  preventing  any  side  tip  which  the  car 
springs  would  permit.  These  jacks  are  not  needed  except  wheii 
the  leaders  are  swung  a  considerable  distance  from  the  centre 
of  the  track.  The  driving  deck  is  the  same  length  as  the  car, 
and  when  the  leaders, are  lowered  they  do  not  project  beyond 
the  end  of-  the  car.  This  construction  permits  the  pile  driver 
to  be  coupled  in  a  train  with  any  sort  of  a  car  that  may  happen 
to  come  next  to  it,  regardless  of  the  height  of  the  latter.  The 
highest  point  of  the  pile  driver  itself  when  ready  for  the  road 
is  16  feet  8  inches  above  the  top  of  the  rail.  The  smoke-stack 
shown  on  the  plate  is  so  arranged  that  it  can  be  let  down  when 
not  in  use. 

The  first  step  toward  preparing  the  driver  for  service  is  to 
move  the  driving  deck  ahead  so  that  when  the  leaders  are  in  an 
upright  position  they  will  not  interfere  with  the  coupler  on  the 
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end  of  the  car.  This  movement  of  the  deck  is  accomplished  by 
operating  the  capstan  near  the  front.  The  motion  is  transmitted 
through  a  sprocket  chain  between  the  two  centre  sills  of  the 
deck,  to  a  sheave  at  the  centre  of  the  deck,  which  operates  a 
vertical  shaft  on  wbich  is  a  pinion  which  engages  a  rack  along 
the  side  of  one  of  the  centre  car  sills.  The  movement  forward 
and  back  is  permitted  by  the  intermediate  deck  on  which  is  car- 
ried the  centre  on  which  the  driver  swings,  and  the  circular 
racks  by  which  the  swinging  is  accomplished.  This  interme- 
diate deck  is  built  of  6-inch  channels,  between  which  are  located 
a  number  of  5-inch  wheels  which  travel  on  1-inch  plates  secured 
to  the  top  of  the  oar  sills. 

The  construction  which  accomplishes  the  raising  and  lowering 
of  the  leaders  is  unique,  and,  so  far  as  the  writer  knows,  is  not 
to  be  found  on  any  other  pile  driver.  By  reference  to  cuts  a 
pair  of  rockers  will  be  seen,  the  outline  of  which  is  a  qnadrknt 
of  a  circle.  The  lower  end  of  each  rocker  is  at  the  deck,  and 
the  circumference  passes  forward  and  upward  toward  the  lead- 
ers. These  rockers  are  a  part  of  the  framework  to  which  the 
leaders  are  secured,  and  as  they  pass  gradually  from  a  horizon- 
tal to  a  vertical  position,  the  rockers  continue  to  rest  on  the 
deck,  the  point  of  contact  passing  to  the  front  until  the  leaders 
are  in  an  upright  position.  The  cuts  show  the  details  of  the 
rocker  arrangement  and  framework  supporting  the  leaders  very 
plainly. 

The  leaders  are  supported  at  a  point  20  feet  above  the  deck, 
which  is  at  the  apex  of  a  four-cornered  tower.  The  two  legs  of 
this  tower,  on  the  side  nearest  the  observer,  consist  of  a  pair  of 
angles  over  the  front  corner  of  the  deck,  and  a  diagonal  ladder 
behind,  and  are  matched  on  the  further  side  by  two  members 
which  serve  the  same  purpose,  although  the  rear  one  is  not  a 
ladder.  The  fixed  portion  of  this  tower  is  the  *'A"  bent  in 
front,  the  rockers  with  their  radisl  struts,  the  platform  7  feet 
above  the  deck,  and  two  rear  braces  from  this  platform  up  to 
the  apex  of  the  tower.  That  portion  of  the  rear  braces  which 
extends  from  the  platform  down  to  the  deck  is  hinged  and  jointed 
to  permit  the  rocker  to  roll  back  when  the  leaders  are  to  be 
lowered.  The  connection  at  the  platform  and  at  the  deck  is  a 
plain  pin.  The  connection  at  the  middle  has  two  pins,  only 
one  of  which  is  removed  when  the  leaders  are  to  be  lowered. 
The  result  is  that  this  portion  of  the  rear  brace  folds  up  like  a 
jackknife,  but  at  no  time  is  the  tie  between  the  apex  of  the 
tower  and  the  deck  of  the  driver  entirely  broken .  This  prevents 
any  chance  that  the  leaders,  with  the  framework  attached,  might 
go  clear  off  the  end  of  the  driver  if  carelessly  raised. 

The  tread  for  the  rocker  is  a  <<  T  "  shape,  with  the  head  laid 
on  the  deck.  The  rocker  itself  consists  of  two  plates  with  a 
filler  between,  one  plate  riding  on  each  side  of  the  upright  leg 
of  the  "  T."  Bound  notches  in  the  rocker  to  match  pins  in  the 
tread  prevent  the  former  from  getting  out  of  place  in  operation* 
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This  method  of  raising  and  lowering  the  leaders  is  remarkably 
satisfactory,  because  with  the  hammer  properly  located  in  the 
leaders,  they  are  so  nicely  balanced  that  with  the  use  of  very 
little  power  they  can  be  started  from  either  the  horizontal  or 
vertical  position,  and  once  started  they  will  continue  their 
motion,  reaching  the  opposite  position  without  jar.  TLe  rocker 
instead  of  being  a  true  circle  is  lightly  flattened,  with  the  result 
that  if  the  leaders  were  left  to  assume  a  normal  position  they 
would  remain  on  an  incline.  Therefore,  when  they  are  started 
either  down  or  up  it  is  necessary  to  give  them  a  sufficient  motion 
so  that  the  momentum  will  just  carry  them  to  their  proper  posi- 
tion. When  the  leaders  are  lowered,  the  hammer  is  drawn  up 
until  it  comes  opposite  the  platform,  and  is  thus  given  support 
because  the  platform  at  that  time  has  its  lower  edge  resting  on 
the  deck. 

The  points  of  great  value  accomplished  by  this  design  are  that 
the  leaders  are  so  nicely  balanced  that  they  can  be  raised  and 
lowered  without  making  any  outside  hitches,  and  when  lowered 
they  are  so  far  back  on  the  car  that  the  ends  do  not  overhang, 
and  thus  prevent  coupling  with  box  cars.  Almost  all  forms  of 
pile  driver,  in  order  to  permit  shipment,  require  either  a  flat 
car  coupled  on  in  front  or  a  long  bar  to  reach  from  the  pile- 
driver  coupler  to  the  coupler  of  the  next  car.  In  .fact,  the 
majority  of  pile  drivers  require  the  latter  even  When  coupled  on 
to  a  flat  car.  This  long  bar  is  a  very  unsafe  contrivance,  in 
case  of  sudden  shock,  and  couplings  cannot  be  made  with  safety 
to  the  brakeman.  If  the  bar  should  fail  to  enter  the  coupler, 
the  approaching  car  would  certainly  catch  .the  brakeman  be- 
tween it  and  the  pile  driver.  Many  accidents  have  occurred 
through  the  use  of  the  long  coupling  bar,  and  the  design  of  pile 
driver  X-218  is  very  satisfactory  for  that  reason  in  particular. 

For  extension  work  the  deck  of  this  pile  driver  can  be  moved 
forward  until  the  centre  of  the  leaders  is  18  feet  beyond  the 
centre  of  the  front  car  wheels.  The  process  by  which  this  i*» 
accomplished  has  already  been  explained.  The  swinging  of 
the  deck  is  accomplished  by  operating  pinions,  which  engage 
the  circular  racks  attached  to  this  intermediate  deck.  There 
is  one  short  section  of  circular  rack  at  each  end  of  the  inter- 
mediate deck,  and  at  the  centre  is  a  complete  circle,  by  which 
the  deck  can  be  swung  clear  around.  So  long  as  the  ends  are 
over  this  intermediate  deck  they  are  partly  supported  and 
enabled  to  move  freely  by  rollers,  but  after  swinging  clear  of 
these  the  deck  is  balanced  by  the  proper  arrangement  of  the 
load.  The  pinions  for  swinging  the  deck  are  operated  by 
rachet  levers. 


Fia.  (1.  DrIvlDg  Batter  Piles,  C.,  M.  &  St.  P.  Bj. 
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Combined  Derrick  Car  and  Pile  Driver,  Jllinoia  Central 
Icailroad,  designed  by  Mr.  O.  J.  Travis,  superintendent  of 
bridges.  This  type  of  machine  has  been  nsed  principally  for 
the  erection  of  steel  and  iron  bridges,  and  has  a  lifting  capacity 
of  30  tons.  Bteel  plate  girders  of  large  pattern  are  handled 
with  the  derrick,  in  setting  oat  ahead,  with  rapidity  and  safety. 
The  derrick  is  albo  used  for  erecting  truss  spans  up  to  150  feet 
in  length,  without  the  use  of  a  traveler.  Mr.  Travis  informs 
us  that  this  method  of  bridge  erection  has  been  employed  under 
his  supervision  quite  frequently  during  the  last  live  years, 
travelers  being  used  only  on  exceedingly  long  spc^ns.  A  rough 
sketch  of  the  machine  is  shown  in  Fig.  70.  As  this  sketch  was 
not  copied  from  a  working  drawing  it  is  not  to  scale,  and  but 
few  dimensions  are  given..  There  is  a  heavy  A-frame,  with  a 
boom  made  from  a  12xl2-inch  timber,  27  feet  long.  The  pile- 
driver  leads  are  hinged  at  the  end  of  this  boom,  and  to  steady 
them  at  the  bottom  there  is  an  extension  strut,  which  can  be 
run  forward  by  means  of  a  hand  wheel  and  rack.  In  some  of 
the  machines,  however,  this  feature  takes  the  form  of  a  telescop- 
ing pipe,  which  can  be  adjusted  to  the  requirements  imposed 
by  the  angle  of  the  boom.  This  pipe  is  hinged  at  the  foot  of 
the  boom,  and  in  swinging  the  boom  to  the  side  of  the  track 
the  adjustment  of  this  extension  brace  is  not  altered.  There  is 
also  a  pair  of  9-inch  I-beams  reposing  in  guides  along  the  side 
sills  of  the  car.  These  I-beams  are  connected  by  a  cross  beam 
at  the  front  end,  and  can  be  run  forward  by  means  of  a  crank 
and  cog  rack.  A  half-tone  reproduction  from  a  photograph  of 
the  machine  appears  in  Fig.  71,  without,  however,  the  extension 
beams  referred  to.  The  pile-driver  leads  range  from  18  to  24 
feet  in  length.  These  leads  are  formed  by  4x6-inch  angles 
riveted  back  to  back. 

Bridge  men  engaged  in  the  erection  of  steel  bridges  appreci- 
ate what  a  convenience  it  is  to  get  a  pile  driver  inside  of  a 
through-truss  span  to  drive  false  work  for  the  renewal  of  the 
structure.  With  this  machine  the  work  is  reduced  to  a  simple 
matter,  as  no  lateral  or  other  braces  have  to  be  removed.  The 
boom  of  the  machine  is  simply  lowered;  the  machine  enters 
the  bridge  and  can  be  set  to'  work  in  a  few  minutes.  Fig>  72 
shows  work  of  this  character  in  progress.  Fig.  73  shows 
the  machine  in  the  act  of  lifting  a  long  pile  with  the  pile  line. 
The  advantage  of  being  able  to  raise  the  boom  to  increase  the 
height  of  the  pile-driver  leads  is  apparent.  In  addition  to  the 
use  of  the  machine  for  bridge  erection  and  pile  driving  pur- 
poses, it  has  also  been  found  an  excellent  wrecking  derrick. 
On  numerous  occasions  the  transportation  department  has  sent 
for  the  machine,  to  be  handled  by  experienced  bridge  men  in 
clearing  up  wrecks. 
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Pile  Driver  iVb.  3514,  Boston  <fe  Maine  Hailroad,  "was  built 
on  ideas  worked  out  bj  Mr.  B.  F.  Pickering,  supervisoi  of 
bridges  and  buildings,  Sanbornville,  N.  H.  The  pile-driver 
car  is  40  feet  long  by  9  feet  vide.  The  car  body  is  made  up 
with  two  lOx^-inch  side  sills,  two  8xl0-inch  centre  sills,  and 
four  intermediate  sitls,  8x8  and  6x8  inchelb,  all  except  the  side 
sills  being  reinforced  with  6-iDch  channels  bolted  to  the  sides. 
Four  of  these  channels  are  allowed  to  project  2  inches  above 
the  top  line  of  the  other  sills,  to  serve  as  guides  for  the  exten- 
sion deck,  on  which  the  superstructure  rests.  The  four  centre 
sills  are  plated  on  top  with  |x6-inch  iron.  There  are  six  l^-ineh 
truss  rods  with  upset  ends.  The  car  is  mounted  upon  diamond- 
frame  trucks,  the  bolsters  of  which  are  allowed  to  extend  the 
full  width  of  the  car,  being  provided  with  nats  in  their  ends 
,and  3-inch  screws  for  adjusting  the  oar  to  any  level.  The  car 
is  fully  equipped  with  air  brakes. 

The  car  body  proper  is  not  planked  over,  the  planking  being 
on  the  extension  deck,  which  is  composed  of  sills  6  inches  in 
depth  and  of  a  width  to  correspond  to  that  of  the  sills  of  the 
car,  having  two  cross  beams  bolted  to  the  top  of  the  sills,  each 
5^  feet  from  the  centre,  carrying  screws  to  raise  the  extension 
deck  on  two  steel  rollers  whieh  run  -on  the  plated  sills.  This 
deck  can  be  easily  moved  in  either  direction  to  bring  the  cen- 
tre of  the  leaders  18  feet  ahead  of  the  forward  wheel  base. 
This  arrangement  is  convenient  for  driving  neW  work,  or  in 
case  of  washouts.  By  releasing  the  screws  the  deck  can  be 
made  to  rest  upon  the  car  sills,  thereby  increasing  the  rigidity 
of  the  driver  when  in  service.  The  change  involved  in  this 
operation  consumes  only  five  minutes  of  time. 

The  accompanying  illustrations  show  the  construction  of  the 
pile  driver.  The  leaders  are  of  white  oak,  41  feet  long  under 
the  head,  reinforced  with  7-inch,  17-pound  steel  channels.  The 
leaders  are  22 1  inches  apart.  The  hammer  weighs  2,800  pounds^ 
and  the  engine  is  a  Lidgerwood  machine  of  No.  71  type.  A 
leading  feature  of  the  design  of  this  pile  driver  is  that  the  turn- 
ing is  done  entirely  by  engine  power,  thus  saving  the  labor  of 
two  to  four  men  and  accomplishing  the  work  in  a  more  satisfac- 
tory manner  than  when  done  by  hand.  The  turning  movement 
is  under  the  control  of  either  the  engineer  or  the  signal  man  at 
all  times,  without  stopping  the  hammer,  which  renders  it  pof«- 
sible  to  drive  piles  at  any  point  within  a  circle  of  45  feet  iu 
diameter  without  moving  the  car.  The  driving  apparatus* ope- 
rates equally  well  from  either  end  of  the  car,  and  only  four 
minutes'  time  is  required  to  reverse  from  one  end  of  the  car  to 
the  other.  This  movement  is  accomplished  by  means  of  a  cir- 
cular rack,  9  feet  4  inches  in  diameter,  bolted  securely  to  the 
centre  circle  rail,  in  which  runs  a  pinion  operated  by  worm 
gear,  which,  in  turn,  is  driven  by  friction  cones  on  the  lower 
drum  shaft  of  the  engine. 

The  manipulation  is  by  means  of  an  operating  lever  in  the 
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engine  rooxn  and  on  the  forward  end  of  the  driver  frame.  By 
this  manner  of  turning  greater  power  and  also  gp*eater  speed  is 
obtained  than  by  hand  turning.  As  the  worm  gear  holds  rigidlj 
wherever  it  is  left  this  arrangement  allows  i^e  siguui  muu  to 
easily  make  all  the  lateral  changes  necessary  while  driving  a 
pile  without  stopping  the  hammer.  To  drive  piles  at  a  batter 
the  car  is  tilted  by  means  of  the  screws  in  the  end  of  the  truck 
bolster,  a  few  turns  being  all  that  is  necessary  to  secure  thef 
desired  batter.  These  screws  also  serve  as  extra  side  bearings 
when  the  driver  is  being  used  as  a  steam  derrick. 

For  lifting  purposes  the  driver  is  equipped  with  a  boom, 
making  the  machine  a  convenient  derrick.  To  increase  the 
stability  of  the  car  when  used  for  such  purposes  there  are  eight 
rail  clamps  and  stiff  legs.  We  understand  that  the  machine  has 
repeatedly  handled  objects  weighing  from  10,000  to  20,000 
pounds,  82  feet  from  the  center  of  the  track,  without  difficulty. 
For  wrecking  purposes  the  car  is  equipped  with  a  shorter  boom, 
by  means  of  which  objects  can  be  lifted  weighing  about  double 
the  above  figures.  When  used  as  a  derrick  the  frame  of  the 
driver  is  securely  clamped  to  the  car.  Another  advantage  in 
the  way  of  stability  when  being  used  as  a  derrick  is  the  heavy' 
construction,  the  machine  complete  weighing  100,600  pounds. 
The  height  of  the  machine  folded  for  shipment  is  14^  feet. 
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Kaukauna,  "Wis.,  Aug.  22,  1902. 

Mr,   B,   F,  Picker ing^  Swpt,  B,  d;  B.,  Boston  <&  Maine  R.  B., 
jSanbomville,  -iV.  H. 

Deab  Sir:  Allow  me  to  plead  guilty  to  the  charge  of  neg- 
lecting an  answer  to  your  request  regarding  description  of  pile 
driver  in  answer  to  Subject  No.  6.  I  have  lost  the  circular  and 
the  best  way  to  answer  now  is  to  send  you  a  blue  print  of  the 
pile  driver  which  I  had  remodeled  last  spring.  While  it  is  not 
altogether  my  idea  of  an  ideal  pile  driver,  as  I  had  to  take  into 
consideration  existing  circumstances  and  fit  the  alterations  to 
certain  parts  of  the  old  driver,  I  can  say  that  the  several  features  of 
the  driver  as  remodeled  have  given  entire  satisfaction.  We 
have  driven  some  1,500  piles  with  this  driver  and  have  used  the 
battering  feature  of  leaders  to  a  great  advantage.  We  drove  a 
great  many  60  feet  piles  and  found  the  arrangement  admirable. 
The  prominent  feature  of  driver  is  a  combination  hinge  which 
provides  for  the  lowering  and  raising  of  leads  and  the  swinging 
of  leads  for  battering  purposes,  and  we  can  raise  and  lower  our 
leads,  which  is  done  by  means  of  an  auxiliary  drum,  in  two 
minutes  and  have  frequently  lowered  leads  while  driver  was 
running.to  a  side  track  to  get  out  of  the  way  of  a  train  so  that 
we  would  be  utilizing  every  available  minute.  My  idea  of  an 
ideal  pile  driver  is  really  embodied  in  a  driver  that  has  been 
built  by  the  C,  M.  &  St.  P.  Ry.,  after  designs  by  Messrs.  W. 
E,  &  G.  W.  Smith.     You  undoubtedly  have  plans  of  this  driver. 

Yours  truly, 

(Signed)  H.  Rettinghousb, 

Supt.  B.  d-  B, 
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Clbvbland,  O.,  Sept.  4,  1902. 
B»  F,  Pickering,  Chairman,  Sanbornville,  N.  H. 

Dear  Sir:  Bef erring  to  yoar  circular.  No.  6. 

I  hand  yon  herewith  saoh  information  as  I  am  able  to  furnish 
relative  to  pile  drivers  aad  send  you  under  seperate  cover  plan 
showing  general  arrangement  and  some  of  the  more  important 
details  of  a  pile  driver  which  we  have  recently  had  built  for  us 
by  Messrs.  Kaltenback  and  Griess  of  this  city,  after  design  fur- 
nished by  us. 

This  driver  has  given  excellent  service  and  I  think  has  more 
good  points  and  fewer  objectionable  features  than  any  pile 
driver  I  have  ever  seen.  It  was  patterned  largely  after  one  we 
built  in  our  own  shops  several  years  ago  after  my  own  ideas,  the 
details  being  worked  out  in  our  draughting  room.  My  idea  of 
the  best  pile  driver  is  one  which  will  work  close  to,  the  end  of 
the  car  when  necessary,  where  75^  of  the  driving  is  done,  as  in 
ordinary  renewals,  repairs,  etc.,  and  which  can  also  be  made  to 
drive  16  feet  ahead  for  building  new  work,  taking  care  of  wash- 
outs and  similar  work  where  we  have  to  build  as  we  go.  It  is 
also  desirable  to  have  a  driver  that  will  work  on  both'ends  of 
the  car  to  avoid  as  far  as  possible  turning  the  machinery  in 
working  on  different  jobs.  It  is  also  desirable  to  be  able  to 
drive  piles  as  far  out  from  the  center  of  the  track  as  practicable 
in  order  to  take  care  of  foundations,  second  track,  trestles,  etc. 
I  think  it  should  be  able  to  drive  piles  20  feet  from  the  center 
of  the  track  on  which  it  stands.  It  should  be  self-propelling, 
and  move  itself  easily  and  quickly  for  short  movements,  as 
well  as  for  ordinary  running,  and  should  be  able  to  raise  and 
lower  the  leaders  by  steam.  I  do  not  advocate  pendulum 
leaders,  but  prefer  to  point  a  draw  on  the  piles,  and  draw  in  the 
tops  to  give  them  batter..  In  regard  to  length,  width,  and  height 
of  car.  It  should  be  as  short,  narrow,  and  low  as  is  practicable 
to  make  it  and  still  have  it  carry  the  necessary  machinery  and 
equipment  so  that  it  may  be  used  in  close  places  and  pass  under 
low  bridges.  In  regard  to  the  best  method  of  turning  driver  on 
the  car.  I  think  a  rack  at  the  front  end  of  the  car  and  a  pinion 
on  each  of  the  sills  for  swinging  and  holding  the  leaders  is  the 
best  that  I  have  seen.  My  driver  will  raise  and  lower  the 
leaders  in  less  than  3  minutes  for  each  operation.  The  leaders 
should  be  from  36  to  40  feet  long  and  the  hammer  weigh  from 
3,000  to  3,500  pounds.  This  would  require  11-inch  manilla 
rope  or  f-inch  steel  cable.  It  is  often  desirable  to  have  a 
driver  rigged  with  a  boom  to  use  as  a  derrick,  and  mine  is  so 
equipped,  and  within  the  last  mouth  have  handled  all  the  iron 
in  the  erection  of  a  105-foot  span  Pratt  truss  bridge,  carrying  it 
out  to  place  and  holding  it  there  while  it  was  being  connected, 
the  bridge  being  built  along  side  of  the  main  track.  I  do 
not  consider  100.000  pounds  excessive  for  a  pile  driver  complete, 
as  I  have  two  which  weigh  more  than  that,  and  it  requires  a 
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pretty  heavy  weight  to  hold  the  driver  firmly  on  the  track,  in 
holding  large  piles  and  a  heavy  hammer.  On  the  other  hand 
there  are  occasions  where  a  light  driver  is  desirable,  as  in  work 
on  new  track  on  soft  ground,  or  on  very  old  bridges  where  there 
is  much  old  timber. 

My  pile  drivers  fill  all  the  conditions  I  mention  above  as 
being  desirable  in  a  drivei:,  that  is,  they  will  drive  close  to  the 
end  of  the  car  at  one  end  and  will  reverse  and  drive  16  feet 
ahead  at  the  other  end,  the  center  of  the  table  being  about  6 
feet  nearer  one  end  of  the  car  than  the  other.  The  leaders 
raise  and  lower  with  steam;  they  will  drive  20  feet  out  from  the 
center  of  the  track  on  which  they  stand;  are  self-propelling, 
will  move  themselves  easily  and  will  run  at  a  speed  of  10  miles 
on  ordinary  track.  One  engine  handles  the  piles,  hammer,  and 
propels  the  car.     I  have  a  35  horse-power  boiler  and  engine. 

About  the  only  improvements  I  could  suggest  in  this  driver 
as  a  result  of  something  over  a  year's  experience  with  the  new 
one,  would  be  heavier  sills  and  stiffer  upper  truss  for  the  sills 
to  prevent  rocking. 

Tours  truly, 

(Signed)  R.  H.  Reid, 

G'cnV  Bridge  Foreman^  L.  S.  <fr  M.  S.  Ry.  Co. 
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SPECIFICATIONS   FOR    No.    2,  VULCAN   CAR  .PILE 

DRIVER,  ACCOMPANYING  TRACING  2624, 

FOR  INSERTION  IN  REPORT. 

VULCAN  CAR  PILE  DBIYEB — NO.  TWO  STYLE — ALL  STEEL  ;  DOUBLE 

ENDER. 

\  Body — ^36  feet  long,  10  feet  wide  ;  having  two  side  sills  of  15 
feet  I-beams,  four  center  sills  of  10  feet  I-beams,  with  riveted 
diaphragms  ;  extra  body  transoms  to  move  both  trucks  back  to  ; 
normal  reach  to  center  of  pile  from  center  of  nearest  axle,  at 
either  end  of  car,  13  feet  2  inchei^;  extended  reach  when  truck 
is  moved  back  to  extra  transom,  at  either  end  of  car,  20  feet  6 
inches  ;  sidewise  reach  across  tracks  to  center  of  pile  from  cen- 
ter of  car,  28  feet  1  inch ;  greatest  angle  of  batter  each  way 
from  the  vertical,  9°  (about  1  in  G\)  ;  distance  from  vertical 
center  of  car  to  center  of  batter  pile,  at  level  of  top  of  rail,  4  feet 
9  inches  ;  superstructure  in  center  of  car. 

Superstructure — mounted  on  a  turntable  of  bridge  form,  hav- 
ing wrought  steel  treads,  machine  finished ;  radial  rods  and 
conical  rollers,  steadying  the  ends  by  rollers  running  on  tracks; 
weight  thrown  on  center,  making  it  very  easy  to  swivel ;  ex- 
treme height  from  top  of  rail,  when  driver  is  arranged  for  trav- 
eling— stack  removed — 15  feet. 

Leaders — 40  feet  high,  of  wood,  lined  with  channel  iron  ;  sus- 
pended on  a  pin  near  top  of  false  leaders,  requiring  little  lateral 
motion  of  the  sheaves  at  head. 

Engine — double,  7x10  ;  double  drum. 

7?oi7^r~42x96  upright. 

Drop  Hammer — 2, 800  lbs.  ;  fitted  with  a  Casgrain  patent  pile 
cap. 

Steam  Hammer — No.  2  **  Warrington  "  style  ;  weighing  6,500 
pounds. 

« 

Weight  of  Machine — with  drop  hammer,   73,500  lbs.  ;  with 
steam  hammer,  80,000  lbs. 
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SPECIFICATION  OF  STEAM  PILE  DRIVER. 

TYFB  KO.  ONB   AS   If  ANUFAOTUBED   BY  THE  INDUSTBIAJj  WOBKS,  BAT 

OITT,     MICHIQAN. 

s 

Car  body  is  of  white  oak  constructiou  throughout.  Longitu- 
dinal sills,  ten  in  number,  are  b\  inches  x  13f  inches  x  35  feet 
8|  inches  long.  End  sills  are  9  inches  x  13|  inches  x  9  feet  8 
inches  long.  Interi)iediates  are  5|  inches  x  13|  inches.  Total 
length  of  car  body  37  feet  2^  inches  ;  width  over  bolt  ends  10 
feet.  Body  tied  together  with  1-inch  bolts,  and  is  stiffened  with 
eight  1^-iuch  trusses,  having  1^-inch  ends,  four  of  which  are 
inverted.  Decking  of  car  body  is  of  l|-inch  tongued  and 
grooved  white  oak,  laid  in  narrow  widths. 

The  trucks  supporting  the  car  body  are  of  special  design. 
Il'on  truck  is  of  the  diamond  type,  arch  bars  1^  inches,  1^ 
inches  and  1x5  inches  wide,  bolster  of  two  9-inch  steel  I- 
beams,  springs  spiral  h  four  coil  nests,  axles  with  M.  C.  B.  jour- 
nals, 5x9  inches  bronze  bearings.  Rear  wheels,  when  driver 
is  self-propelling,  are  arranged  in  pedestal  jaws,  axles  5  inches 
diameter.  All  wheels  are  33  inches .  in  diameter,  cast  iron, 
weighing  650  lbs.  for  front  and  600  for  rear. 

Forward  end  of  car,  under  turn-table,  is  provided  with  a  loco- 
motive tender  type  automatic  coupler.  Rear  end  is  provided 
with  a  standard  automatic  coupler,  both  of  the  Janney  type. 
The  forward  truck  is  provided  with  metallic  brake  beams  with 
Christie  shoes. 

The  machinery  for  hoisting  the  hammer  and  raising  the  pile 
into  position  is  a  cone  friction  drum  hoisting  engine,  with 
double  steam  cylinders,  each  8}  x  10  inches.  A  drum  is  pro- 
vided for  each  purpose,  and  these  drums  are  supplied  with 
ratchets  and  pawls.  The  friction  clutches  are  supplied  with 
ratchets  and  pawls.  The  friction  clutches  are  operated  by  tool 
steel  screws  and  plungers,  working  in  oil  boxes,  and  suitable 
short  stroke  hand  levers. 

Unless  otherwise  specified,  the  driver  is  constructed  with  a 
self-propelling  attachment,  and  this  necessitates  equipping  the 
engine  with  a  reversing  link  motion  counter-shaft  under  the 
car,  and  a  system  of  gearing  and  chain  work,  connected  with 
the  rear  axles,  all  of  which  may  be  easily  connected  or  discon- 
nected. This  device  ensures  a  means  for  the  driver  moving 
with  its  own  power  at  a  speed  not  to  exceed  eight  miles  per 
hour,  and  by  its  use  a  locomotive  may  often  be  dispensed  with. 

Steam  for  the  operation  of  the  engine  is  generated  by  an  up- 
right boiler,  52  inches  diameter,  8  feet  high.  Shell,  fire  box, 
and  heads  are  constructed  of  the  best  fiange  steel.  The  fire  box 
is  of  ample  size ;  an  upper  combustion  chamber  is  provided, 
and  the  flues,  at  all  times  submerged,  are  thus  protected  from 
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the  action  of  tlie  iire.  These  flues,  136  it,  number,  2  inches  in 
diameter,  and  each  3  feet  6  inches  long,  are  secured  to  the 
lower  head  with  copper  ferrules.  The  boiler  is  equipped  with 
lever  shaking  gprates,  smoke-stack,  pop  safety  valve,  injector, 
steam  gauge,  water  gauge,  and  gauge  cocks,  and  has  a  jacket  of 
asbestos,  wood  and  Bussi^  iron,  neatly  applied. 

The  leaders  are  carried  upon  a  steel  truss,  the  bottom  mem- 
bers of  which  are  two  l5-inch  I-beams.  This  truss  rests  and 
extends  upon  a  turn-table.  This  turn-table  is  accurately  and 
strongly  constructed  with  conical  rollers  and  turned  roller 
paths.  A  system  'of  rollers  entering  the  channels  of  the  truss 
beams  allows  the  truss  to  be  extended  to  a  distance  of  16  feet 
from  the  wheel  base  of  the  car,  and  with  the  use  of  the  turn- 
table, operated  through  a  train  of  gearing,  the  leaders  may  be 
slewed  to  12  feet  on  either  side  of  the  center  of  track  when 
truss  is  extended  full  distance,  or  to  14  feet  on  either  side  of 
center  of  track  if  truss  is  drawn  in  to  an  extension  of  about  12 
feet. 

Upon  the  rear  of  this  truss  there  is  provided  a  counter-weiglit 
for  the  leaders  and  hammers.  This  counter-weight  consists  of  a 
box  constructed  of  steel  plate  to  contain  5,000  pounds  of  steel 
or  iron  scrap.  This  scrap  may  be  of  any  close  lying  material, 
such  as  scrap  coupling  pins,  links,  plate  punchings,  etc.,  and 
is  to  be  furnished  and  put  in  place  by  and  at  the  expense  of  the 
purchaser. 

The  leaders,  ordinarily  37  feet  high,  are  constructed  of  Nor- 
way pine,  of  dimensions  8  inches  x  12  inches  at  the  bottom,  and 
tapering  from  the  swinging  point  to  8  inches  x  8  inches  at  the 
top-  They  are  provided  with  wood  filling  pieces,  entering  6- 
inch  steel  channels,  running  their  full  length  and  forming  the 
ways  for  the  hammer.  This  arrangement  gives  strength  and 
durability.  A  series  of  forged  distance  pieces  holds  the  leaders 
in  position  relative  to  each  other,  while  the  whole  is  supported 
at  the  front  of  the  truss  work,  and  through  the  braces  running 
from  the  top  of  the  leaders  to  the  rear  of  the  truss. 

The  leaders  are  raised  and  lowered  by  means  of  a  winch  at- 
tached to  the  truss  and  easily  operated,  the  supporting  braces 
being  easily  detached  at  their  lower  extremities,  swinging  into 
a  vertical  position  alongside  the  leaders  and  assuming  a  hori- 
zontal position  with  them.  The  same  winch  is  also  used  in  ex- 
tending or  drawing  in  the  truss. 

The  rear  portion  of  the  car,  containing  the  boiler  and  the  en- 
gine, is  covered  with  a  -pine  cab,  neatly  constructed,  and  hav- 
ing windows  and  doors  in  proper  positions. 

The  driver  is  ordinarily  supplied  with  a  drop  hammer  weigh- 
ing about  2,500  pounds.  The  equipment  includes  special  steel 
hammer  line,  manilla  pile  and  truss  extension  lines,  with  the 
necessary  snatch  block,  and  everything  complete  ready  for 
operation. 
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DISCUSSION. 

Mr.  Pickering. — Mr.  President,  I  don't  know  that  it  is 
necessary  for  rae  to  make  any  statement  any  further  than  what 
the  committee  has  compiled.  However,  since  arriving  here  I 
have  received  some  intimation  from  many  members  that  they 
are  very  much  interested  in  this  question,  and  I  would  there- 
fore like  to  hear  from  any  one  who  has  any  suggestions  to 
make  in  regai*d  to  this  matter,  or  any  criticisms. 

Mr.  Reid. — Mr.  President,  we  have  on  the  Lake  Shore 
three  "pile-drivers  in  active  service  and  one  that  is  on  the 
retired  list.  "We  have  one  Bay  City  driver,  one  which  we  ^ 
built  ourselves,  and  another  which  was  built  two  years  ago 
by  contractors  for  us  after  our  designs.  The  report  shows  a 
general  diagram  of  the  last  one  built  by  the  contractors.  It 
is  a  driver  that  works  close  to  the  car  at  one  end,  and  by 
swinging  around  will  drive  sixteen  feet  ahead  from  the  other 
end,  has  a  thirty-two  hundred  pound  hammer,  leads  long 
enough  to  take  a  thirty-foot  pile,  is  self-propelling  for  a  speed 
of  from  ten  to  twelve  miles  an  hour,  and  will  start  itself  on  any 
grade  that  a  train  will  start  on.  With  this  driver  I  have 
worked  twenty-eight  feet  out  from  the  centre  of  the  track,  but, 
of  course,  very  rarely  have  occasion  to  drive  out  as  far  as  that. 
To  drive  out  that  far  the  driver  lias  to  be  swung  square  across 
the  car,  but  can  handle  twenty- five- foot  piles  at  that  distance. 
We  can,  and  have  handled  sixty-foot  piling  twenty  feet  out  from 
the  centre  of  the  car.  It  has  more  good  points  and  fewer  ob- 
jections than  any  other  driver  that  I  know  of,  and  I  like  it 
better  than  the  Bay  City  driver,  as  it  isstiffer,  and  we  can  pick 
up  the  biggest  piles  we  have  to  handle  with  it  and  it  stands  rigid 
and  firm. 

Mr.  Markley. — In  reference  to  the  self-propelling  driver  I 
would  like  to  ask  Mr.  Reid  if  he  has  a  regular  train  crew  to. 
handle  the  driver  when  out  on  the  main  track  or  not,  etc.  ? 

Mr.  Reid. — We  have  no  regular  train  crew,  my  pile-drivers 
are  operated  the  same  as  the  regular  trains.  The  foreman  gets 
working  orders  from  the  dispatcher's  ofiSce  just  the  same  as  a 
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conductor  and  a  copy  is  furnished  the  pile-driver  engineer.  Of 
course,  when  working  on  the  main  track  we  have  to  flag,  but 
we  do  not  have  to  depend  on  the  train  crews ;  if  we  have  one  or 
two  cars  of  material  to  distribute,  we  distribute  it  as  we  go.  We 
can  run  about  ten  or  twelve  miles  an  hour  and  can  handle  thi*ee 
or  four  cafs  very  nicely. 

Mr.  Killam. — What  is  the  cost  of  that  kind  of  a  pile-driver ! 

Mr.  Reid. — I  think  ours  cost  about  five  thousand  dollars. 

Mr.  Pickering. — I  would  like  to  say  in  regard  to  the  opera- 
tion of  these  pile-drivers,  that  the  Boston  &  Maine  driver 
which  you  see  illustrated  in  this  report  is  not  equipped  for  self- 
propelling  .and  we  do  not  consider  it  wise  on  our  system.  It 
would  be  very  hard  to  make  our  operating  department  believe 
that  we  could  operate  successfully  the  pile-driver  outfit,  which 
is  practically  a  train  without  a  train  crew.  If  some  of  the  gen- 
tlemen are  able  to  do  it,  it  is  a  nice  thing  no^doubt,  but  for  all 
of  our  work  we  believe  it  is  the  most  econorpical  to  have  apile- 
•  driver  operated  by  a  regular  locomotive,  therefore  our  pile- 
driver  is  not  thus  equipped.  In  regard  to  the  range  of  work 
possible  I  think  it  will  snrpnse  some  of  the  gentlemen  if  they 
will  look  this  matter  up  closely,  and,  as  one  gentleman  informed 
me,  be  said  he  had  a  driver  that  was  very  efficient  but  said 
that  he  had  never  used  it  himself.  Now,  gentlemen,  you  will 
find  if  you  use  the  driver  yourself  you  will  wish  you  had  some- 
thing better ;  that  has  been  my  experience  anyway,  and  with 
that  end  in  view  the  object  of  your  committee  has  been  to  get 
the  very  best  points  from  every  one  possible,  and  while  we 
don't  wish  to  criticise  any  gentleman's  opinion  I  really  do  be- 
lieve that  if  you  will  go  into  this  matter  carefully  you  will  find 
that  you  have  not  got  the  best  driver  possible. 

Mr.  Killam.- — In  reference  to  movements  of  our  pile-driver  I 
would'say  that  if  the  driver  is  sent  out  a  long  distance  it  is  put 
in  the  regular  freight  trains,  that  is,  where  it  is  sent  out  one 
or  two  or  three  hundred  miles,  it  is  put  in  a  regular  train  and 
handled  the  same  as  other  freight  cars. 

Mr.  Pickering. — I  think  there  is  no  doubt  but  what  it  will  be 
admitted  by  all  that  it  would  be  very  convenient  many  times 
for  general  service  to  have  a  driver  that  is  self-propelling,  but 
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the  tbonght  tbat  we  tried  to  work  out  in  the  constructiou  of  our 
machine  was  to  save  od  the  cost  in  the  bandliog  of  the  driver 
and  to  so  construct  it  as  to  be  able  to  do  the  work  at  the  lowest 
possible  cost,  and  therefore  we  substituted  steam  for  hand 
power  in  every  place  possible.  All  the  movements  of  our 
diiver,  such  as  the  swinging  around,,  or  turning  from  one  end 
to  the  other,  are  accomplished  by  steam  power,  and  so  our 
driver  is  handled  with  several  men  less  than  the  ordinary 
driver  that  is  operated  by  hand  power.  For  instance,  we  had 
occasion  to  test  our  driver  in  connection  with  a  Bay  City 
driver  last  winter  in  the  case  of  a  wrecKed  bridge,  which  was 
a  very  severe  test.  While  it  took  for  the  swinging  of  the  Bay  City 
driver  four  to  eight  men  we  were  enabled  to  handle  our  driver 
at  a  great  deal  less  expense  with  the  ordinary  number  of  men, 
as  all  the  swinging  was  easily  done  by  steam  power.  You  un- 
derstand it  was  in  the  dead  of  winter  and  stormy  weather,  this 
being  the  reason  for  the  great  difficulty  in  swinging  the  Bay 
City  driver  into  the  various  positions  necessary  to  get  the  sup- 
porting piles  in  at  the  point  desired,  using  piling  sixty-five  feet 
long.  We  could,  however,  very  easily  attach  a  self-propelling 
arrangement,  bul  if  it  is  done  I  think  it  always  advisable  to  do 
so  with  an  extra  engine,  because  any  reversing  engine,  as  any 
practical  mechanic  will  tell  you,  is  not  so  quick  in  operating  as 
a  direct  acting  engine.  Therefore,  I  do  not  think  it  advisable 
to  propel  this  pile-driver  by  its  own  engine,  or  rather  the  engine 
used  for  the  driving  of  the  piles,  but  for  a  self-propelling  ar- 
rangement I  would  advocate  putting  in  a  separate  small  vertical 
engine  to  propel  the  driver. 

Mr.  Markley. — According  to  Mr.  Pickering's  idea  some  rail- 
roads have  made  a  mistake  in  having  double  engines ;  they 
should  all  operate  one  way,  as  I  understand  Mr.  Pickering'^ 
meaning.  As  for  handling  the  Bay  City  driver,  I  must  defend 
that  driver  because  we  are  using  it  with  good  results.  We  have 
an  arrangement  on  our  driver  for  use  in  swinging  leads  around 
from  one  side  to  another  by  one  man  without  any  trouble. 
Another  thing,  it  costs  on  our  line  two  dollars  and  ten  cents  an 
hour  for  a  train  crew  and  engine,  and  is  charged  up  to  us  at 
that  rate,  when  we  call  for  a  locomotive  to  handle  our  pile- 


219 

driver  outfit  which  is  seldom  the  case,  unless  going  to  a  great 
distance.  Our  driver  is  self-propelling,  and  we  always  handle 
it  with  obr  own  men,  and  we  figure  that  if  a  bridge  foreman  is 
competent  to  tear  out  a  bridge,  he  is  certainly  competent  to 
handle  the  pile-driver  on  the  main  track  under  all  conditions. 

Mr.  Pickering. — Mr.  President,  we  understood  this  morning 
that  Mr.  Markley  had  buried  the  hatchet  but  we  will  take  up 
the  war  again,  and  I  8h9.ll  stick  to  my  statement,  that  no  re- 
versing engine  can  be  so  quick  of  operation  as  a  directly  con- 
nected valve  engine.  It  is  utterly  impossible  to  make  them  so, 
and  if  you  will  ask  any  competent  engineer  or  master  mechanic 
in  this  country  they  will  tell  you  that,  were  it  possible,  Ihey 
would  like  to  have  all  their  engines  directly  connected  so  they 
would  not  have  to  be  reversed.  Any  link  motion  must  necessa- 
rily give  you  more  or  less  lost  motion, — it  is  absolutely  necessary 
that  it  must  be  so.  I  think  we  have  made  some  records  with 
our  machine  that  it  would  be  hard  to  equal  with  any  self-pro- 
pelling machine  operated  with  a  reversing  engine.  There  was 
one  in  particular,  which  was  a  very  difficult  piece  of  driving. 
On  the  job  I  speak  of  we  have  a  record  of  driving  twelve  sixty- 
five-foot  spur  piles  in  four  and  a  half  hours,  making  siding  for 
seven  trains,  and  ran  two  miles  to  take  water  in  that  time.  I  think 
you  would  have  a  hard  time  to  equal  that  with  a  self-propelling 
machine. 

Mr.  Sattley. — One  word  in  favor  of  the  Bay  City  machine. 
I  had  occasion  to  do  some  driving  with  our  driver  for  the  engi- 
neering department,  and  of  course  wanted  to  make  a  good 
record.  They  were  retaining  piles  and  of  course  not  very  long, 
running  from  eight  to  ten  feet  in  length,  just  had  to  drive  about 
half  their  length  in  the  ground.  We  started  at  four  thirty  in  the 
morning  and  finished  at  two  thirty  in  the  afternoon  and  drove 
one  hundred  and  fifty  piles. 

Mr.  Pickering.  —The  piling  that  I  refer  to  were  driven  in 
thirty  feet  of  rushing  water  in  a  wild  mountain  stream,  with 
large  quantities  of  floating  ice,  making  very  difficult  work. 

Mr.  Sheldon. — We  have  a  self-propelling  driver  and  we  use 

it  about  half  the  time  without  a  locomotive  and  half  the  time 

it  depends  tipoq  the  location  of  the  work  we  have  to  do.     It 
14 
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will  travel  about  four  miles  per  hour  and  if  a  side  track  is  close 
to  the  work  we  generally  do  not  need  to  have  a  locomotive,  but 
if  the  side  track  is  some  distance  away  we  have  found  it  advis- 
able to  have  a  regular  train  crew  as  we  can  save  time,  get 
around  in  better  shape,  and  do  more  work. 


V.   Best  Matebiaii  and  Desions  pob  Roundhouse  Pits,  in- 

CliUDINQ   DbAINAOB   AND   BAIIi   FaSTENINQS. 

REPORT   OF  COMMITTEE. 

To  the  Officers  and  Members  of  the  Association  of  Railway 
Superintendents  of  Bridges  and  Buildings  : 

Yonr  committee  on  the  subject,  <'  Best  Material  and  Designs 
for  Roundhouse  Pits,  including  Drainage  and  Rail  l^asten- 
iugs/*  have  the  following  report  to  make  : 

The  responses  to  our  circular  asking  for  information  and  plans 
that  would  bear  on  the  above  subject,  we  are  sorry  to  say,  were 
very  few  and  brief. 

For  eugme  pits  wereeommend  a  pit  as  shown  in  the  accompany- 
ing plan.  The  bottom  of  the  pit  to  be  made  convex  so  a  man 
working  under  an  engine  will  be  out  of  the  water.  Floor  of  pit 
to  drain  toward  turn-table  and  have  a  fall  of  at  least  12  inches. 
Sewer  drainage  around  house  of  six  stalls  or  more  should  be  at 
least  two  feet  in  diameter.  The  feeders  to  this  sewer  should  be 
at  least  9  inches  in  diameter.  The  sewer  to  go  through  the  end 
of  each  pit  as  shown  in  the  plan — cast-iron  grates  being  used  to 
keep  out  rubbish. 

A  sewer  built  in  this  way  can  easily  be  rodded  out  and  kept 
open.  After  sewer  leaves  the  rouudhouBe  it  onf»ht  to  have  a 
manhole  at  least  every  100  feet  with  a  pit  in  each  manhole 
below  the  sewer  so  the  soft  mud  and  refnne  will  be  deposited. 
These  manholes  should  be  frequently  cleaned  out. 

The  thick  mud,  scales,  etc.,  that  come  out  of  locomotive 
boilers  will  soon  stop  up  the  sewer  unless  it  is  looked  after. 

For  walls  and  bottom  of  pit  concrete  is  recommended  as  shown 
in  the  plan. 

For  rail  support  and  fastening,  iron  plates,  as  illustrated  and 
described  in  the  1898  proceedings,  page  No.  104  A,  are  recom- 
mended. Attached  plan  shows  this  plate.  It  is  made  of  old 
base  plate  set  flush  with  the  top  of  concrete.  The  cost  of  labor 
making  over  old  plates  was  $8.38  per  pit.  Plates  cost  $4.10 
per  pit,  making  a  total  of  $12.48  per  pit  for  rail  support  and 
fastenings. 

These  plates  were  used  on  twenty-one  stalls  at  Winona,  Minn., 
and  no  repairs  whatever  have  been  necessary  since  the  work 
was  clone. 

If  the  house  is  heated  with  hot  air.  the  conduit  can  be  let 
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directly  into  the  pit  through  one  of  the  side  walls  as  shown  in 
the  plan. 

If  heated  by  steam  the  steam  pipes  can  be  hung  on  the  con- 
crete wall  as  shown  in  the  plan. 

This  concrete  can  be  put  in  for  about  $5.00  per  cubic  yard. 

Bespectfully  submitted, 

Abthtjb  Montzheimeb, 
E.  M.  GUiGHBisT, 
James  Stannabd, 
Onwabd  Bates, 

Committee. 


APPENDIX  TO  COMMITTEE  BEPOBT. 

Mr.  A.  S.  Markley  wrote  as  follows  : 

"Replying  to  your  letter  of  April  1st  in  reference  to  the  above 
subject,  I  herewith  hand  yon  one  blue  print  giving  the  best  con- 
struction as  I  see  it  for  roundhouse  and  machine  shop  pits. 
The  entire  pit  is  built  of  concrete.  The  print  you  will  notice 
gives  two  different  ways  of  constructing  these  pits.  We  have 
one  constructed  like  the  print  on  the  right  which  has  been  in 
service  only  about  six  months  ;  so  far  four  or  five  engines  have 
been  repaired  on  it  in  our  machine  shop  and  I  see  no  defect  in 
it,  and  I  believe  any  one  will  be  safe  in  building  on  this  line. 

'*  The  one  on  the  left,  you  will  notice,  has  k  plank  bolted  with 
anchor  bolts  to  the  concrete  and  the  edge  of  plank  cut  out  to  fit 
the  rail,  which  makes  a  good  fastening. 

"Both  of  these  are  good,  I  believe.  I  have  never  seen  any 
similar  to  either  one  of  them.  They  are  our  own  ideas,  and  I  be- 
lieve they  will  do  what  they  are  designed  to  do  in  every  particular, 
but  I  should  hesitate  to  put  either  one  under  main  track.  Take 
the  cinder  pits  where  there  is  a  good  amount  of  running  over 
them  with  high-speed  trains  without  iron  chairs  under  rails  to 
relieve  them  somewhat  from  wearing  into  the  concrete  ;  while 
this  has  not  developed  yet,  it  has  not  been  in  service  long 
enough  and  not  sufficient  travel  over  it  to  do  so. 

"  You  will  note  the  blue  print  is  simply  a  section  of  the  cinder 
pits  which  carries  with  it  the  idea  you  are  looking  for.  I  have 
a  tracing  of  this  if  you  desire  to  reproduce  it.  which  all  blue 
prints  should  be  to  convey  the  correct  idea  of  it." 


223 


.«- 


H 


K 


0 


HI 

V) 
0 

o 


I 

N 
I 


% 


V) 
«9 


224 


DISCUSSION. 

Mr.  Montzheimer. — I  have  nothing  further  to  say  than  what 
is  contained  in  my  report,  the  report  I  think  has  been  dis- 
tributed and  shows  a  pit  that  we  recommend,  though  it  is  pretty 
hard  to  see  ail  the  details  of  it. 

Mr,  Markley. — I  sent  in  my  report,  Mr.  President,  and  all  I 
have  to  say  in  reference  to  that  subject  is,  that  we  aim  to  do 
away  with  wood  in  the  construction  of  roundhouse  pits  or  ma- 
chine shop  or  cinder  pits,  wherever  possible. 

Mr.  Reid. — Rail  fastenings  for  roundhouse  pits  referred  to 
in  this  report  are  out  of  my  line,  that  comes  in  the  building 
department.  I  have  seen  more  or  less  of  them,  of  course,  but 
know  very  little  about  the  cost.  I  notice  the  majority  are 
cast,  the  rail  sets  on  a  casting  on  top  of  which  there  is  an  ar- 
rangement for  fastening  the  rail  to  it*  with  a  clip  bolt,  which 
has  been  giving  good  service ;  that  is  the  only  one  I  am  at  all 
familiar  with. 

Mr.  Alexander. — We  use  a  good  many  kinds  of  pits.  The 
concrete  in  our  roundhouses  is  mostly  so  arranged  that  the 
water  loins  along  on  each  side  and  drains  to  the  outlet  and  this 
outlet  to  the  sewer  is  always  protected  so  that  cinders  and 
waste  will  not  get  into  it.  On  top  of  the  wall  we  lay  an  eight 
by  twelve  hard  pine  stnnger  and  we  fasten  our  rail  with  ordi- 
nary track  spikes  to  that  stringer. 

Mr.  Mclntyre. — On  our  road  for  a  good  many  years  we 
used  wood,  but  have  done  away  with  it  entirely  and  have  sub 
stituted  stone. 
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YI.      BbST   MATBBIAIiS    FOB   WSABINO    SuBFAOE   OF   BoADWAY   OF 

Highway  Bbidoe  Floobs. 

REPORT   OF   COMMITTEE. 

lo  the  Aesociation  of  Railway  Superintendents  of  Bridges  and 
Buildings  : 

Your  coumittee  appointed  on  Subject  No.  8  begs  leave  to 
submit  the  following  report: 

Circulars  were  senl  out  to  a  large  number  of  the  members  of 
our  Association  for  information  on  this  subject,  embracing  the 
following  questions: 

1.  Kind  of  bridge? 

2.  Kind  of  material? 

3.  Cost  of  material? 

4.  Durability  of  material? 

5.  Is  traffic  heavy  of  light? 

6.  If  overhead,  how  protected  from  exhaust  of  engines  or 
damage  by  fire? 

7.  Weight  per  square  foot  of  flooring? 

Send  tracings  if  possible. 

Herewith  please  find  report  from  our  members  as  received  on 
this  subject: 

Mr.  B.  F.  Pickering,  superintendent^  of  bridges  and  buil 
ings,  Boston  &  Maine  R.  R.,  reports  as  follows: 

1.  Wood. 

2.  Hard  pine  timber,  white  pine  floor  plank. 

3.  $25  per  M. 

4.  15  years. 

5.  Mostly  light. 

6.  No  protection. 

Mr.  M.  Riney,  superintendent  bridges  and  buildings,  Chicago 
k  North  Western  R.  R.,  advises  the  following: 

1.  Timber  and  second-hand  iron  spans. 

2.  Pine. 

3.  $14  to  $18  per  M. 

4.  15  to  20  years. 

5.  Light. 

6.  Directly  over  track,  a  wood  apron  made  out  of  pine  flooring. 
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Mr.  0.  P.  Austin,  sapervisor  bridges  and  buildings,  Boston 
&  Maine  B.  B.,  reports  the  following  conditions  existing: 

1.  Wood  and  iron. 

2.  Hard  pine. 
8.  $25  per  M. 

4.  6  to  8  years.  , 

5.  Generally  heavy. 

6.  No  protection  ased,  as  I  put  the  first  floor  of  3  inches, 
then  the  second  floor  of  2  inches  on  top  of  the  first.  Both  floors 
of  hard  pine.  When  the  top  floor  is  worn  oat,  the  bottom  one 
being  good,  it  is  then  recovered  with  another  2-inch  floor,  thus 
making  the  bottom  one  last  from  10  to  12  years  before  it  is 
renewed. 

Mr.  J.  B.  Sheldon,  superintendent  of  bridges  and  buildings 
of  the  New  York,  New  Haven  &  Hartford  B.  B.,  reports  the 
following: 

1.  24  wood  stringers^  7  wood  trusses,  and  17  iron  trusses  and 
girders. 

2.  3-inch  plank,  Trinidad  asphalt,  granite  blocks. 

3.  Wood,  $0.15  per  square  foot;  asphalt,  $0.20  per  square 
foot;  granite,  $0.28  per  square  foot. 

4.  Wood,  average  6  years;  asphalt  6  to  15  years,  according 
to  traffic;  granite,  20  years. 

5.  Generally  heavy. 

6.  No  protection. 

7.  Wood,  12  pounds;  asphalt,  50  pounds;  granite,  100  pounds. 

We  have  found  that  with  a  traffic  that  will  wear  out  3-iuch 
plank  in  2  years,  Trinidad  asphalt  will  last  from  6  to  7  years. 
Our  experience  has  been  that  where  a  large  volume  of  business 
is  done,  requiring  a  strong  bridge  w^ith  a  wearing  surface  of 
asphalt,  concrete,  or  granite  blocks,  it  will  last  enough  longer 
to  more  than  pay  for  the  extra  cost  of  a  bridge  strong  enough 
to  carry  the  added  weight  and  the  expense  of  an  under  floor  to 
support  the  concrete  or  paving. 

The  following  from  Mr.  Arthur  Montzheimer,  superintendent 
bridges  and  buildings,  Chicago  &  North  Western  B.  B. : 

On  our  ordinary  country  bridges  we  use  3-inch  pine  plank, 
and  some  of  our  city  bridges,  and  plank  with  3-inch  oak  plank. 
In  Chicago  we  have  two  viaducts  covered  with  7-inch  yellow 
pine  blocks  cut  from  4  to  fi  and  4  to  8-incb  plank.  The  I  beams 
in  the  floor  are  covered  with  3-ineh  piue  plank,  and  the  blocks  set 
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directly  on  this  floor.  The  blocks  cost  $1.42  per  square  yard, 
and  paving  pitch  used  to  cement  the  blocks  is  $0.04  per  square 
yard  and  labor  $0.23  per  square  yard,  the  total  cost  per  yard 
being  $1.69.  I  consider  this  kind  of  paving  as  durable  as  any 
that  can  be  put  down,  and  traffic  is  very  heavy  on  these  via- 
ducts. The  bridges  are  not  protected  from  exhaust  of  engines 
in  any  way,  except  over  the  few  tracks  where  the  traffic  is  verv 
heavy.  At  this  point  we  build  a  roof,  which  is  hung  under  the 
"I"  beams  on  the  floor  of  the  bridge.  This  roof  is  built  out  ui 
D.  and  M.  ceiling  and  slopes  so  that  the  sweat  from  the  via- 
duct will  not  drop  on  the  engines. 

Mr.  H.  H.  Eggleston,  supervisor  bridges  and  buildings  of  the 
C,  C,  G.  &  St.  L.  B.  B.,  reports  as  follows: 

1.  Wood  and  old  girders. 

2.  4-inch  oak  plank. 

3.  $20  per  M. 

4.  Wood,  7  to  10  years. 

5.  Heavy. 

6.  No  protection. 

Mr.  A.  Shane,  superintendent  of  bridges  and  buildings  of  the 
Toledo,  St.  Louis  &  Western  B.  B.,  writes  that  they  have  no 
overhead  bridges  of  any  importance  other  than  common  high- 
way overhead,  and  only  use  wooden  floors.  Have  had  occasion 
to  use  rail-  and  tile-covered  roofs  in  underground  tracks  in 
tunnels,  either  of  which  have  proved  very  durable;  I,  however, 
prefer  the  tile. 

t 
Mr.  A.  B.  Markley,  superintendent  bridges  and  buildings  for 

the  Chicago  &  Eastern  Illinois,  advises  that  he  uses  white  oak 

plank  4  inches  thick,  laid  on  6-inch  string  pieces  2  feet  apart. 

The  space  between  these  string  pieces  is  filled  with  stringers 

or  gravel.     This  costs  $10  per  M.  laid,  and  will  last  from  6  to  8 

years,  depending  altogether  on  the  amount  of  travel.     Where 

traffic  is  very  heavy  it  will  not  last  to  exceed  3  years,  and  will 

always  wear  oat  before  it  decays.     I  refer  in  particular  to  our 

team  ways  in  Chicago,  where  a  great  amount  of  teaming  is  done. 

This   does  not  apply,  of  course,  to  overhead  wagon   bridges, 

where  a  floor  of  this  kind  will  last  from  12  to  14  years. 

Mr.  J.  P.  Canty,  supervisor  bridges  and  buildings  for  the  Bos- 
ton &  Maine  B.  B  ,  reports  as  follows: 

In  regard  to  circular  requesting  the  best  material  for  wearing 
surface  on  roadway  and  highway  bridge  floors,  I  send  you  here- 
with tracings  showing  style  of  highway  bridge  floor  construe- 
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tiqn  used  on  the  diviBJon  where  I  am  located,  which  gives  a 
yer J  Babstantial  foundation  and  presents  a  long-lasting  surface. 

1.  City  highway  bridge  over  railroad  tracks,  carrying  electric 
railroad  tracks. 

2.  Granite  blocks  with  Portland  cement  joints. 

3.  Cost  of  floor  per  square  foot  of  roadway, — 

Steel $1,169 

Paving  and  sand  .  .233 

Concrete    .....  .359 


Total $1,761 

4.  Aftei  two  years  of  service  the  wearing  surface  is  in  appa- 
rently as  good  condition  as  when  first  built. 

5.  Traffic  is  heavy. 

6.  Bottom  flanges  of  stringers  are  covered  with   expanded 
metal  and  Portland  cement  mortar. 

7.  Weight  of  floor  per  square  foot  of  roadway, — 

Steel 26.87 

Concrete 128.09 

Sand  .....  8.30 

Paving 66.80 


Totel 230.06 

The  following  will  apply  in  a  general  way  to  our  town  high- 
way bridges: 

■ 

1.  Town  highway  bridge  over  railroad  tracks. 

2.  Georgia  pine  stringers  and  plank;    two  layers  of  plank, 
2  inches  on  bottom  and  3  inches  on  top. 

3.  Floor  costs  $0.40  per  square  foot  of  roadway. 

4.  Top  plank  will  last  about  6  years,  bottom  plank  and  string- 
ers about  12  years. 

5.  Traffic  not  especially  heavy. 

6.  No  protection  from  exhaust  or  fire. 

7.  Weight  of  floor  per  square  foot  of  roadway,  37  pounds. 

The  following  will  apply  in  a  general  way  to  our  country 
bridges: 

1.  Country  roadway  bridge  over  railroad  tracks. 

2.  Georgia  pine  stringers  and  plank;    one  d-inch  layer  of 
plank. 

3.  Floor  costs  $0.30  per  square  foot  of  roadway. 
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4.  Plank  lasts  6  years,  stringers  12  years. 

5.  Quite  light. 

6.  No  protection  from  exhaust  or  fire. 

7.  Floor  weights,  27  pounds  per  square  foot  of  roadway. 

Mr.  W.   O.  Eggleston,  master  carpenter  of  the  Chicago  & 
Erie  B.  B.,  reports  as  follows:  v 

1.  One  wood  and  one  iron  bridge. 

2.  White  oak. 

8.  Cost  of  material,  $20  per  M. 

4.  10  to  12  years. 

5.  Light. 

6.  No  protection.     ' 

W.    O.    EoOIiBSTON, 

Chairman^ 

B.    F.    PlOKEBINO, 

J.  B.  ShbiiDon, 

0.   p.   AUSTIK, 

J.  M.  Staten, 
O.  J.  Tbavis, 

Committee. 
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DISCUSSION. 

*  

Mr.  Pickering. — Mr.  President,  I  don't  think  that  I  have 
anything  additional  to  say  in  regard  to  that  report.  The  re- 
port was  formulated  by  Mr.  Eggleston  and  no  doobt  he  has 
put  in  the  report  all  the  data  he  received,  but  I  presume  there 
are  quite  a  good  many  gentlemen  here  who  can  give  us  still 
more  information  and  I  would  rather  hear  from  some  of  the 
othera. 

Mr.  Beid. — Mr.  President,  on  the  Lake  Shore  most  of  our 
overhead  bridges  have  plank  floors.  We  have  some  bridges 
that  have  double  floors,  but  the  majority  are  single,  just  three 
inch  white  oak  floor  laid  on  wooden  or  iron  joists.  We  are 
using  that  principally  now  because  we  can  get  it  cheaper  than 
anything  of  the  same  size  and  length,  but  the  white  oak  seems 
to  rot  out  in  many  cases  before  it  wears  out.  In  regard  to 
the  double  floors  on  highway  bridges  there  is  one  quite  serious 
objection ;  that  is,  it  is  a  very  expensive  job  to  maintain  t\^e 
lower  floor  because  you  have  to  take  up  the  whole  deck  to 
make  any  kind  of  general  repairs  on  the  lower  floor. 

Mr.  Cunningham.  I  think  that  undoubtedly  the  best  floor 
would  be  concrete  with  expanded  metal  and  a  wearing  surface 
of  asphalt.  That  is  a  floor  which  can  be  made  entirely  water 
proof  and  will  last  longer  than  any  other  floor. 

Mr.  Canty. — I  would  like  to  ask  the  members  if,  in  the  use 
of  expanded  metal  on  bottom  stringers  or  floor  beams  on  over- 
head highway  bridges,  they  have  any  trouble  with  the  cement 
adhering  directly  over  the  track. 

Mr.  Cunningham. — Don't  know  of  any. 

Mr.  Sheldon. — I  think  where  you  have  heavy  traffic  the 
granite  blocks  make  the  best  wearing  surface,  but  the  only 
trouble  is  it  i^equires  a  heavy  bridge  to  suppoil  it,  but  for  heavy 
traffic  there  is  nothing  so  durable  as  granite  blocks,  and,  in  the 
end,  nothing  so  cheap,  because  in  many  places  three-inch  hard 
pine  plank  floor  would  not  last  but  a  few  months.  Of  course, 
for  putting  in  the  granite  blocks  the  first  cost  is  considerably 
more,  but  it  makes  the  cheapest  roadway  in  the  end. 
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SUBJECTS  FOR  REPORT  AND  DISCUSSION,  AND  COM- 
MITTEES SELECTED  AT  EACH  CONVENTION 
SINCE    ORGANIZATION    OF    THE    ASSOCIATION 

IN    1891.. 


FIRST  CONVENTION,  ST.  LOUIS,  MO.,  SEPTEMBER  25,  1891. 


Subjects. 
Surface  Cattle-Guards 


1. 


Committees. 

Aaron  S.  Markley, 
J.  B.  Mitchell, 
W.  R.  Damon. 

fl.  M.  Hall, 

W.  A.  McUonagle, 

G.  W.  McGeliee. 

J.  E.  Johnson, 
O.  W.  Markley, 
J.  H.  Markley. 


2. 
Frame  and  Pile  Treat le.s  Complete,  includln^^  Reraller 

8. 

Framing  and  Protection  of  Howe  Truss  and  Other 
Wooden  Bridges  against  Fire  and  Decay 

4. 

Iron  and  Vltrffled  Pipe  for  Waterways  under  Rail-     (  ^^S^mS??^**"^* 
road  Embankments j  i.E.WaUace. 

5. 

Water-Tanks  Complete,  including  Painting,  Pumps, 

6. 
Interlocking  Signals 


'ater-TauKs  complete,  including  painting,  pumps,     i  S'  ^'^I^^^' 
Pump  and  Coal  Houses,  Wells  and  Reservoirs |  g*  McN^b.* 


/. 


Depot  Platforms,  Complete. 


8. 


Paints  for  Iron  Structures. 


B.  F.  Bond, 
G.  W.  Hinman, 
James  Demars. 

J.  A.  Nicholson, 
Adam  McNab, 

C.  B.  Keller. 

I 
Geo.  M.  Reld, 
A.  J.  Kelley, 
H.  A.  Hanson. 


SECOND  CONVENTION,  CINCINNATI,  O.,  OCTOBER  18  AND  19,  1892. 


1. 

Discipline,  and  Benefits  Derived,  and  Who  are  the 
Beneficiaries 

2. 

Turn-table,  Best,  with  a  View  of  Economy,  and  Dura- 
bility ,  and  Strength 


8. 

Water  Columns,  Best,  Cheapest,  Simplest,  and  Most 
Durable 

4. 

Coaling   Stations,   Including  Storage  Bins  and  for 
Coaling  Engines 


'  Geo.  W.  Andrews, 
W.  R.  Damon, 
T.  M.  Strain, 

.  G.  W.  Turner. 

r  G.  W.  Markley, 
H.  F.  Martin, 
James  H .  Trayia. 
Charles  Walker. 

'  C.  B.  Fuller, 

A.  S.  Markley, 
'    H.  N.  Spaulding, 
\  E.L.  Cary. 


r  J.  E.  Wallace. 
lew.  Gnoch, 
"^  G.  W.  Hinman. 
i  J.  H.  Cummin. 
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5. 


Crawlinjir  of  Ralls,  and  Its  Effects  on  Structures. 


9. 

Best  Method  of  Elevating  Track  upon  Brid^^es  and 
Trestles .  


6. 

Gu-^rd-Ralls  on  Brldees,  Advantages  and  Disadvan-     . 
luges,  and  Best  to  be  Adopted "^ 

7. 

Platforms,  Height  and  Distance  from  Rail  and  Mode 
of  Constructiun 

8. 

Best  Bridge.  Wood,  Combination,  or  Iron,  from  ^30 
feet  and  upwards,  and  the  Best  Method  of  Recon- 
struct k»ii 


Geo.  M.  Reld, 
L.  K.  Spafford, 
J.  B.  Mitchell, 
L.  S.  Isdell. 

O.  J.  Travis, 
Q.  McNab, 
J.  F.  Mock, 
J.  M.  Staten. 

James  Stannard. 
M.Walsh,  ' 
N.  M.  Markley, 
Robert  Ogle. 

A.  Shane, 
Walter  Ransom, 
N.  Potter, 
C.  G.  Worden. 


H.  E.  Getty s, 
8.  P.  Patterson, 
G.  W.  Hinman, 
I  P.  N.  Watson. 


THIRD  CONVENTION,  PHILADELPHIA,  PA.,  OCT.  17,  18,  AND  19,  1898. 


1. 


r  W.  G.  Berg, 


Depressed  Cinder  Pits  and  Other  Kinds <    G^w^n^drewV^' 

[  C.E.  Fuller. 


2. 


Best  Method  of  Bridge  Inspection. 


< 


(  G.  M.  Reld, 
J.  M.  Staten, 
Geo.  J.  Bishop, 
J.  S.  Berry. 


'  G.  W.  Markley, 

Pampsand  Boilers j:B!mt^en\ 

,  J.  R.  Harvey. 
4. 


Maintenance  of  Pile  and  Frame  Trestle.. 

5. 
The  Best  Scale  Foundation 


r  W.  A.  McGonagle. 
J   J.  H.  Markley, 
]    Geo.  C.  Nutting, 
i.  John  Copeland. 

O.  J.  Travis, 
Joseph  Doll, 
C.  D.  Bradley, 
T.  M.  Strain. 


FOURTH  CONVENTION,  KANSAS  CITY,  MO.,  OCT.  16,  IT,  AND  18,  1891. 


1. 

Mechanical  Action  and  Resultant  Effects  of  Motive 
Power  at  High  Speed  on  Bridges 


Methods  and  Special  Appliances  for  Building  Tem- 
porary Trestles  over  Washouts  and  Burnouts 


G.  W.  Andrews, 
W.  G.  Berg, 
J.  E.  Grelner, 
E.  H.  R.  Green. 


8. 

Strength  of  Various  Kinds  of  Timber  Used  in  Tres- 
tles and  Bridges,  Especially  with  Reference  to 
Southern  Yellow  Pine,  White  Pine,  Fir,  and  Oak... 


'  R.  M.  Peck, 
J    G.  J.  Bishop. 

A.  B.  Manning, 
,  C.  D.  Bradley. 

r  W.  Q.  Berg, 
'   J.  H.  Cummin, 

John  Foreman* 

H.  L.  Fry. 
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Best  Method  of  Brectiner  Plate-Girder  Brid^rea 

5. 

Best  and  Mont  Economical  Railway  Traclc  Pile- 
Driver 

6. 

Sand  Dryers,  Elevators,  and  Methods  of  Supplying 
Sand  to  Engines,  including  Bnildings 

7. 

Span  Limits  for  Different  Classes  of  Iron  Bridges, 
and  Comparative  Merits  of  Plate-Oirders  and  Lat- 
tice-Bridges for  Spans  from  60  to  iio  feet 


1 


8. 

Best  Method  of  Spanning  Openings  too  Large  for 
Box  Culverts,  and  in  Embankments  too  Low  for 


Arch  Culverts. 


9. 

Best  End  Construct <.on  for  Trestle  Adjoining  Em- 
bankments  


10. 


Interlocking  Signals. 


11. 


Pumps  and  Boilers. 


H.  M.  Hall, 
J.  M.  Staten, 
Q.  W.  Hinman, 
J.  N.  Pullen. 

J.  L.  White, 

A.  C.  Davis, 

J.  F.  Mock, 

James  T.  Carpenter. 

*'  Aaron  S.  Markley, 
H.  A.  Hanson, 
A.  J.  Kelley, 
J.  O.  Thorn. 

W.  A.  McGonagle, 
R.  M.  Peck, 
W.  M.  Noon, 
H.  E.  Qettys. 

'  James  Stannard, 

L.  K.  Spafford, 

O.  H.  Andrews, 

F.  W.  Tanner. 

G.  M.  Reid, 
J.  L.  Soisson, 
N.  M.  Markley, 
R.J.  Howell. 

J.  H.  Travis. 
W.  S.  Danes, 
R.  L.  Heflin, 
J.  A.  Spangler. 

John  H.  Markley, 
O.  J.  TraviM, 
A. Shane, 
G.  W.  Markley. 


FIFTH  CONVENTION,  NEW  ORLEANS,  LA.,  OCTOBER  15  AND  16,  1896. 

1. 


How  to  Determine  Size  and  Capacity  of  Openings 
for  Waterways 

2. 

Different  Methods  of  Numbering  Bridges.    Should 
All  Waterways  be  Numbered  ? 

3. 

■ 

Drawbridge  Ends,  Methods  of  Locking;  and  under 
this  head  include  Locking  of  Turn-tables 


Protection  of  Trestles  from  Fire,  including  Methods 
of  Construction 


5. 

Local  Stations  for  Small  Towns  and  Villages,  giving 
Plans  of  Buildings  and  Platforms 

6. 

Tanks,  Size,  Style,  and  Details  of  Construction,  in- 
cluding Frost -proof  protection  to  Tank  and  Pipes.. 


Aaron  S.  Markley, 
J.  S.  Berry, 
C.  C.  Mallard, 
J.  L.  White. 

f   A.  Shane, 
J    W.  O.  Eggleston. 
)   J.  L.  Slo-Hson, 
I.  O.  J .  Travis. 

H.  M.  Hall. 
James  Stannard, 
H.  Middaugh. 
C.  C.  Mallard. 

R.  M.  Peck. 
T.  H.  Kelleher. 
A.  McNab, 
W.  M.  Noon. 
G.  W.  Hinman, 
William  Berry. 

J.  H.  Cummin, 
N.  M.  Markley, 
J.  H.  Markley, 
C.  G.  Worden. 


r  W.  O.  Eggleston, 
1    W.  M.  Noon, 
]    A.  McNab, 
t  N.  W.  Thompson. 
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7. 

8h earing  of    Rivets  In  Plate-OlrderB    and    Cause 
Thereof 

8. 


J.  M.  Staff n, 
R.  L.  Hellin, 
J.  H.  Travft, 
.  O.  M.  Beld. 


r  Q.  J.  Bishop, 
Best  and   Uniform   System  of  Report   Blanks  for    J   W.  O.  Eggleston. 

Bridge  and  Building  Department I   Onward  Bates, 

t  M.  Riney. 
9. 

Protection   of   Railroad    Structures   and    Buildings     (   L'K'SDafford 
from   Fire \   bI  T.*  ifclver.  ' 


10.  Brought  forward  from  1894. 

r  Q.  W.  Andrews, 
Mechanical  Action  and  Resultant  Effects  of  Motive     1   W.  Q.  Berg, 

Power  at  High  Speed  on  Bridges ]   J.  E.  Greiner, 

L  E.  H.  R.  Green. 

11.  Brought  forward  from  1894. 

'  J.  L.  White. 
Best  and  Most  Economical  Railway  Track  Pile-  ^  j.'p'Mock** 
•  ^^^^^ 1  J.*  T.*  Carpenter. 

.  G.  W.  Hinman. 

12.  Brought  forward  from  1894. 

'  W.  A.  McGonagle 

Span  Limits  for  Different  Classes  of  Iron  Bridges.         5;  ^*  ^vl;!j« 
and  Comparative  Merits  of  Plate-Girders  and  Lat-    -{   „  w  ViJ^f^: 

tloA  RH(1<PAit  for  SnAiiR  fmm  ISA  tn  lin  f<»*»t !*•  «*  .^eiiys. 


tloe  Bridges  for  Spans  from  60  to  110  feet 

18.    Brought  forward  from  1894. 


G.  J.  Bishop. 
Onward  Bates. 


'  J.  H.  Travis, 

InterlockinK signals i   Zh-SiS^.' 

.  J.  A.  Spangler. 

SIXTH  CONVENTION.  CHICAGO.  ILL..  OCTOBER  20.  21.  AND  22.  1896. 

1. 

C  J.  H.  Cummin. 
Methods  of  Heating  Buildings  where  Three  or  More     I   George  W.  Hinman, 

Stoves  are  Now  Used ]   George  W.  Markley, 

[  Wm.  Berry. 
2. 

(  R.  M.  Peck, 
The  Most  Suitable  Material  for  Roofs  of  Buildings  of     1   G.  W.  Turner, 
All  Kinds 1    W.  M,  Noon, 


J  G.  W. 
1  W.  M, 
[  N.  W. 


Thompson. 
3. 

{Geo.  W.  Andrews, 
O.  J.  Travis, 
W.  O.  Eggleston, 
James  TT  Carpenter. 
4. 

r  James  H.Travis, 

Care  of  Iron  Brldge.s  after  Erection \   K^  Hall"' 

I  Walter  Rogers. 
5. 

f  Walter  G.  BerjT. 
H  ow  to  Determine  Size  and  Capacity  of  Openings     I    Aaron  S.  Markiey. 

for  Waterway? i    Onward  Bates, 

I  A.  J.  Kellev. 
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6. 

Protection  of  Railroad  Buildings  and  Other  Stmc 
tnresfrom  Plre 


7. 


f  W.  A.  McGo'nasrie, 
•    J   M.  M.  Garvey, 
I  J.  D.  Hilderbrsnd^ 
I  John  Foreman. 


Designs  for  Ice-Honses. 


8. 

f  G.  0.  Mallard, 
Best  End  Construction  for  Trestles  adjoining  Em-     1   W.  8.  Danes, 

bankments ]   B.  L.  Heflin, 

,  A.  O.  Olney. 
9. 

'  W.  E.  Harwig, 

Bridge  Warnings  for  Low  Overhead  Structures b!u.  R.^Green 

^  Joseph  Doll. 
10. 

f  Oeo.  J.  Bishop, 
Stock-yards  and  Stock-sheds,  including  all  Details     1    W.  R.  Cannon, 

of  Construction j   O.H.Andrews, 

.  James  Brady. 
11. 

W.  G.  Ouppy, 
C.  P.  Austin, 
C.  W.  Gooch, 
P.  W.  Tanner. 


Floor  System  on  Bridges,  including  Skew  Bridges... 


SEVeAtH  convention,  DENVER.  COL.,  OCTOBER  19,  20,  AND  21.  1897- 

I. 


File- rings  and  Method  of  Protecting  Pileheads  in 
Driving 


Cost  and  Manner  of  Putting  In  Pipe  Culverts <   ^°  jj  Ki^*'^^^®'^' 

B.  F.Bondl 


G.  W.  Hinman, 
Wm.  S.  Danes, 
F.  Ellers, 
E.  F.  Reynolds, 
Wm.  Carmichftel, 
CM.  Large. 

Walter  A.  Rogers, 
Frank  W.  Tanner, 


O.  H.  Andrews. 


3. 


A.  W.  Merrick, 
C.  S.  Thompson, 

Best  Floors  for  Shops  and  Roundhouses I   ^^  CahSF*^****"' 

J.  B.  Pullen,* 
James  Gilbert. 


Roundhouse  Smoke-Jacks  and  Ventilation 


5. 


George  W.  Andrews, 
Wm.  O.  Eggleston. 
Aaron  S.  Markley, 
Howell, 
Carpenter, 
McNab. 


Aaro 
i    R.J. 

J.T. 
I  A.  M 


Cattleguards  and  Wingrfences ^ 


6. 


Prevention  of  Fire  in  Railroad  Buildings. 


C.  C.  Mallard. 
C.  S.  Thompson, 
A.  Zimmerman, 
L.  H.  Wheaton, 
O.  W.  Osborne, 
R.  L.  Heflin. 

John  D.  Isaacs, 

Wm.  A.  McGonagle, 

M.  Riney, 

H.  L.  Fry, 

J.  P.  Snow, 

Wm.  B.  Yearance. 
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Storage  of  Fuel,  Oil,  and  Other  Station  Supplies  at 
Way-stationa 


8. 


f  Arthur  Montzheimer, 
A.  Shane, 
G.E.  HaiiKs, 
J.  E.  Johnson, 
W.  Z.  Tavlor, 
E.  M.  GilchrlHt. 


Turntable  Conatructlon. 


Railroad  Highway  Croaslng  Oates 


9. 


What  RepairH,  ami  How  Can  they  be  Safely  Made,  to 
Metal  and  Wooden  Spans  Without  the  Uho  of  False- 
work   


10. 

Care  of  Iron  Bridges  After  Erection,  including  Best 
Method  of  Protecting  Them  From  Injury  by  Salt 
Water  Drippings  from  Refrigerator  cars 


11. 


Joseph  H.  Cummin. 
J.  B.  Sheldon, 
Wm.  E.  Harwlg, 
G.  W.  Smith, 
J.  E.  Featherston, 
W.  M.  Noon. 

F.  S.  Edinger, 
B.  W.  Guppy, 
J.E.  Greiner, 
John  D.  Isaacs, 
Walter  A.  Rogers, 
H.  W.  Fletcher. 

J.  E.  Greiner, 
B.  W.  Guppy. 
James  Mclntyre, 
T.  M.  Strain, 
A.  J.  Kelley. 
L.  F.  Goodale. 

Onward  Bates, 
J.B.  Sheldon. 

D.  K.  Colburn, 
John  Foreman, 

E.  Fisher. 
Henry  Goldmark. 


EIGHTH   COXVENTION,  RICHMOND.   VA.,  OCTOBER  18  AND   19,  1888. 


1. 


What  is  the  Most  Economical  Method  of  Painting 
Railway  Bridges  and  Buildings,  and  Best  Material 
to  use 


2. 

Life  of  Different  Kinds  of  Timber  in  Bridges  of 
Various  Kinds,  and  Advisability  of  Protecting 
Same  from  the  Weather 

8. 

The  Best  Method  of  Constructing  and  Maintaining 
Highway  and  Farm  Crossings 


I 


A.  Montzheimer, 

B.  F.  Pickering, 

j  H.  D.  Cleaveland, 

I  W.  A.  McOonagle. 


I 


B.  W.  Guppy. 


J.  H.  Mark  ley, 
W.  O.  Eggleston, 
T.  M.  Strain. 
O.  J.  Travis. 


4. 

Best  Practical  Sanitary  Arrangement  for  Local  Sta- 
tions where  there  are  no  Water  or  Sewer  Systems. 


W.  A.  Rogers, 
J.  B.  Sheldon, 
C.  H.  Milier, 
J.  Mclntyre. 


Best  and  Mo.*«t  Economical  Plant  for  Pumping  Water 
for  Water  Stations 


'  A.  Shane, 

A.  S.  Markley, 
'    R.  L.  Ht^flln. 

W.  E.  Smith. 


6. 

Necessary  and  Kind  of  Tools  for  the  Proper  Equip- 
ment of  a  Gang  of  Bridge  Men 


f  O.  J.  Bi.shop. 
J  G.  W.  Hinman, 
)   M.  Riney, 
[  A.  Zimmerman. 
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7. 


Best  Snow  Fence— Statiooary  and  Portable 


I 


A.  W.  Merick, 
A.  E.  KillaDi, 
J.  D.  Isaacs. 
A.  H.  King. 


8.    Brought  forward  from  1897. 


What  Uepairs  and  How  Can  They  Be  Safely  Made  to 
Metal  and  Wood  Spans  Without  the  Use  of  False 
Work 


F.  S.  Edlnger, 

J.  E.  Orelner» 

J.  D.  Isaacs, 

W.  A.  Rogers, 

I  H.  W.  Fletcher. 


9.    Brought  forward  from  1897. 


Prevention  of  Fife  in  Railroad  Buildings. 


f  G.  W.  Andrews, 
I  A.  D.  Schfndler, 
1  W.  B.  Smith, 
I  S.  B.  Rice. 


NINTH  CONVENTION,  DETROIT,  MICH.,  OCTOBER  17  AND  18,  1899. 

1 .    Brought  forward  from  1898. 

f  W.  S.  Danes, 
Necessary  and  Kind  gf  Tools  for  the  Equipment  of  a     J  J.  M.  Staten, 

Gang  of  Bridge  Men r.       ]  W.  O.  Eggleston, 

(  J.  M.  Caldwell. 


2.    Brought  forward  from  1898 

Best  Snow  Fence,  Stationary  or  Portable 

8. 
Best  Method  of  Erecting  Track  Scales,  Suspended      J  Wm.  M.  Clark, 


f  W.  E.  Smith, 
I  A.  McNab, 
<  Geo.  E.  Hanks, 
I  A.  W.  Merrick. 
(.  W.  M.  Noon. 


H.  D.  Cleveland^ 


or  under  Track. 


j  C.  P.  Austin, 
t  J.  T.  Mcllwaine. 


4. 


Is  Concrete  the  Most  Suitable  and  Economical  Mate-     ( 
rial  for  Bridge  Piers  and  .\butments  and  Railway     <  W.  A.  Rogers. 
Culverts  and  Arches  ? ( 


5. 


Hand  vs.  Air- riveting  Power  Used.  Actual  Cost 
compared  with  Hand  Work  in  the  Field  for  the 
Erection  of  New  Work  and  Repairing;  also  Drill- 
ing tor  Reinforcing  old  Spans 


6. 


Most  Practical  and  Cheapest  Bumper  for  Yard  Ter- 
minals  


Are  Tie  Plates  on  Bridge  Ties  a  Benefit  or  a  Detri- 
ment ? 


< 


'  A.  B.  Manning, 
A.  Shane, 
Geo.  J  Bishop, 
O.  J.  Travis, 
F.  W.  Tanner. 

.  F.  S.  Edinger. 


'  B.  F.  Pickering, 
^    A.  A.  Page, 

W.  E.  Harwig, 
,  A.  E.  Killam. 

'  O.  A.  Llchty, 
A.  Montzheimer, 
C.  W.  Vandergrlft, 
H.W.Fletcher, 
F.  S.  Edinger, 

.  J.  B.  Sheldon. 
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TENTH  CONVENTION.  ST.  LOUIS,  MO.,  OCT.  16.  17,  AND  18,  1900. 


1. 


Methods  of  Sinking  Foandatlons  for  Bridge  Piers  in 
Depth  of  Water  Twenty  Feet  and  Under 


1 


O.  W.  Andrews, 
C.  C.  Mallard, 
C.  A.  Lichty. 
C.  W.  Oooch, 

C.  8.  Thompfion, 

D.  Robertson. 


2. 


Passenger  Platforms  at  Way  Stations,  Best  Material 
and  Cost  of  Same 


8. 


Slips  for  Ferry  Boats  Used  for  Transferring  Railway 
Cars 


4. 


Best  Method  of  Operating  Tnrn-tables  by  Power. 


'  J.  B.  Sheldon, 
John  I.  Banks, 
N.  H.  LaFountain, 
^  L.  H.  Wheaton, 
Wm.  A.  Fort, 

^  A.  McNab. 


'  John  D.  Isaacs, 
H.  D.  Cleaveland, 
J.  H.  Cammin, 
Charles  Carr, 
H.  RettinghoDse, 

,  J.  T.  Carpenter 


r  F.  £.  Schall, 
j  J.  E.  Greiner, 
]   B.  F.  Pickering, 
1  ODward  Bates. 


Auxiliary  Coaling  Stations;  Best  Design,  Capacity, 
and  Method  of  Handling  Coal 


6. 


Water  Stations;    Best    Material  for   Foundations, 
Tanks,  Substructure, Connections,  Capacity,  etc... 


W.  A.  McQonagle, 
G.  W.  Smith 
E.  Fisher, 
J.  P.  Snow. 
B.  F.  Bond, 
R.  B.  Tweedy. 


r  A.  S.  Markley, 
I  Charles  Carr, 
<  W.  O.  Epifleston, 

A.  J.  Austin 
I  A. Shane. 


Is  it  Best  for  Railroad  Companies  to  Erect  Their 
Own  Steel  Structures,  or  Let  the  Manufacturers 
Erect  Them? 


8. 


The  Best  and  Most  Convenient  Outfit  Cars  for 
Bridge  Gangs,  and  Number  of  Men  Constituting 
a  Bridge  Gang 


'  O.  J.  Travis, 

F.  S.  Edinger, 
<  A.  B.  Manning, 
I  James  Mclntyre, 
t  A.  Zimmerman. 


r  A.  W.  Merrick, 
S.  S.  Miliener, 
Wm.  M.  Ciark, 
<  A.  A.  Page. 
M.  F.  Cahiil, 
W.  E.  Harwig. 

.  G.  O.  Lilly. 
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ELEVENTH  CONVENTION,  ATLANTA,  GA..  OCT.  15.  16,  AND  17.  1901. 

1. 

r  W.  A.  McGonagle, 

Aazlliary  Ooalinar  Stations;  Best  Designs,  Capacity,     !  S' milw'^^' 
and  Metbod  or  Handling:  Coal.    Bpoojrht  forward    <   i  p  an^L* 

'r^-^lW^ •• I  B.RBSnd, 

t  R.  B.  Tweedy. 

2. 

Eoof  Coverings,  First  Cost,  Life,   Efficiency,    and     f  S*  w^fetl'n 
Maintenance  Kzpenses  for  Various  Classes  of  Rail-    <  V  a  n^^^ ' 
road  Butldlngsr [tP.iS^.' 

f  A.  H.  Markley, 

Mall  Cranes.  First  Cost,  Efficiency  and  Maintenance  of     .  i^jLLvn*    >i„ 
various  8tyle»  in  Ui.e f. G  W  8m"h'^' 


4. 


D.  W.  Lum. 


f  G.  W.  Andrews, 
J.  S.  Lemond, 


Best  Metbod  of  Protectinjc  Low  Overhead  Structures     j  ?"  ?J'  t*5X®' 
over  Tracks  from  Gasen  and  Blast  of  Locomotives.      ^  jimes  T  cirpenter, 


E.  H.  R.  Green, 
t  A.  E.  Killam. 


6. 


What  has  been  the  Expenses  in  the  Use  of  Concrete  f  ]?Lo«ir^'^'S-««^n 

Under  BridKe  Beaplaies  and  Turn-tables  in  Place  of  |  fi™°  „J\'  tSf^^J.* 

Pedestn  \  Stones,  and  What  is  the  Best  Form  and  Ma  -  ^   f  ^w    m  «nL-ilx.  ^* 

terialfor  Bedplates  Uqder  Various  Styles  of  Iron  |   a   Mc Na b 

Bridges? ^  George  E.* Hanks. 

6. 

T.  M.  Strain, 
I   A.W.  Merrick, 
Best  Design  and  Recent  Practice  in  Building  Railroad     }  Chas.  C.  Mallard , 

Track  PlJe  Driver ";   A.  B.  Manning. 

I   W.  M.  Noon, 
L  W.  T.  Powell. 


Best  Material  and   Designs   for   Roundhouse    Pits, 
Including  Drainage  and  Rail  Fastings 


8. 


'  ArthurMontzheimer, 
E.  M.  Gilchrist, 
J.  W.  Taylor, 
James  Stannard, 
Onward  Bates. 


r  W.  O.  Eggleston, 
I   B.  F.  Peckering, 
Best  Materials  for  Wearing  Surface  of  Roadway  of     !  A.  B.  Sheldon, 

Highway  Bridge  Floors .     ;  C.  P.  Austin, 

Joseph  M.  Staten, 
O.J.  Travis. 
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TWELFTH   CONVENTION,   MINNEAPOLIS,   MINN.,  OCT.  21  TO  23,   1902. 


1. 

f  John  P.  Canty, 
H.  H.  EgfiTleaton, 
Best  False  Work  for  Rocky  Bottom  In  Rapid  Cur-  )  O.  D.  Killebrew, 

rents  Where  Plies  Cannot  be  Driven )   F.F.Lloyd, 

I  A.  C.  Macy, 
L  J.  E.  Qreiner. 

2. 

r  R.  H.  Reld, 

Should  Ties  of  Bridges  be  Gained  so  as  to  Leave      2°n*^io^^*5an.i 

Rail  Without  Camber,  or  Should  Only  a  Portion  \  2:,i:;^^}i?M«f«nw 
rtf  nomKaf  Ro  nPniran  r\ii*«  wcnrj   uoiamarK, 

J.  E.  Johnson, 
G.  W.  McGehee. 


of  Camber  Be  Taken  Out?. 


8. 


In  Case  One  Arm  of  an  Important  Metal  Drawbridge 
Over  a  Deep  Stream  Should  be  Wrecked,  What  Is 
the  Mo.st  Expeditious  Way  Yo  Restore  Railway  and 
Water  Traffic? 


4. 


'  Johh  D.  Isaacs, 
F.  E.  Schall, 
Geo.  C.  Nutting, 
W.  M.  Noon, 
A.  McNab. 
Geo.  W.  Andrews.  * 


What  is  the  Best  Form  of  Traveler  to  Use  in  Erect- 
ing Steel  Railway  Bridges  of  Spans  up  to  Two 


f  Q.  W.  Smith, 
I  O.  J.  Travis, 
j  J.  P.  Snow, 

Hundred  Feet? I  jis'J^plfM!l\iten, 

L  F.  W.  Tanner. 

5. 

A.  O.  Cunningham, 
Geo.  F.  Powers, 
Best  Method  of   Protecting   Solid    Steel    Floors  of  .  D.  W.  Lum, 

Bridges ^  Albert  C.  Keith, 

C.  P.  Austin, 


F.  E.  Schall. 


6. 


f  J.  B.  Sheldon, 

Best  Plans  for  Small  Tool  Houses,  Including  Switch-   j   E"  ^  ^^}r^^^' 
men's  and  Car  Repairers'  Shanties,  and  Section,  \  ri«/"v»if  *i'„ii 
Tool,  and  Hand-car  Houses j  Ed?Gagnon. 

L  C.  R.  Walton. 


7. 


J.  H.  Markley, 


Best   Practical   Sanitary    Arrangements   for  Small      Y^J'  ^®  d^%^o«„ 
Stations   Where   There   Are   no    Water  or  Sewer  \  ^^S*  Aahnl 
sv^tAmH  '  ^'  "'  Asnoy, 

ay.Hiems I  t.  J.  Darracott, 

I  A,  W.  Merrick. 

8. 

Walter  G.  Berg, 
J.  A.  Dodson, 

Best  Method  of  Making  Annual  Inspection  of  Bridges  .  ? ;S.'«^"TJJf«?^i,«i,««- 
and  Culverts,  and  Form  of  Report  to  be  Made..:. . .  ^  Arthur  Montzheimer, 


A.  Zimmerman, 
A. Shane. 
I.  O.  Walker. 


9. 


R.  C.  Sattley, 
J.  E.  Greiner, 
Water  Filters,  or  Other  Methods  of  Purifving  Water  j  Kd.  M.  Gilchrist, 

for  Engine  Use ]  Geo.  E.  Hanks, 

I  A.  B.  Manning, 
I  James  Rogers. 
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10. 


C.  C.  Mallard, 
J.  S.  Berry. 
Geo.  J.  Bishop, 


Best  Method  of  Storing  Fuel  Oil,  With  Appliances 
for    Supplying   Locomotives,    Inclading    Plan   of  *  willlam  Carmichael 
Water  Stations,  Showing  Relative  Arrangements  ^  S;"!}*^.^?^     ^''*®'' 

of  Fuel  and  Water  Supply i:  wTEvans,' 

E.  Fisher. 


11. 

What  Has  Been  the  Experience  in  the  U.se  of  Con- 
crete Under  Bridge  Bed-plates  and  Turn-tables  in 
Place,  of  Pedestal  Stones,  and  What  is  the   Best  < 
Form  and  Material  for  Bed-plates  Under  Various 
Styles  df  Iron  Bridges 


Walter  A.  Rogers, 

A.  Minster, 

L.  F.  Ooodale, 

E.  H.  R.  Green, 

J.  C.  Hain, 

E.  P  Hawkins. 


CONSTITUTION. 


ARTICLE  I. 


NAME. 


Section  1.  This  Association  is  known  as  the  **  Association  of  Rail- 
way Superintendents  of  Bridges  and  Buildings/' 

ARTICLE  II. 

OBJECT. 

Section  1.  Theobiectof  this  Association  shall  be  the  mutual  ad- 
vancement of  its  members,  by  the  acquirement  of  more  perfect  knowl- 
edge in  the  construction,  maintenance,  and  repair  of  railroad  bridges 
and  buildings,  as  well  as  all  other  matters  entrusted  to  the  care  of 
superintendents  of  bridges  and  buildings,  by  common  discussion,  inter- 
change of  iaeas,  reports,  and  investigations  of  its  members. 

ARTICLE  III. 

HEMBERSnir. 

Section  1«  Any  person  at  t]ie  head  of  a  bridge  and  building  de- 
partment on  any  railroad,  or  a  division  or  subdivision,  and  to  include 
assistant  superintendent  and  general  foreman  of  any  railroad,  shall  be 
eligible  to  membership  in  this  Association  upon  application  to  the 
Secretary  and  the  payment  of  $3.00  membership  fee  and  $2.00  for  one 
year's  dues,  membership  to  continue  until  written  resignation  is 
received  by  the  Secretary,  unless  member  has  been  previously  expelled. 

Sec.  2.  Any  member  guilty  of  dishonorable  conduct,  or  conduct 
unbecoming  a  railroad  official  and  member  of  this  Association,  or  who 
shall  refuse  to  obey  the  chairman,  or  rules  of  this  Association,  may  be 
expelled  by  a  two*thlrds  vote  of  the  members  present. 

ARTICLE  IV. 
officers. 

Section  li  The  officers  of  this  Association  shall  be  a  president, 
four  vice-presidents,  a  secretary,  a  treasurer,  and  six  executive  mem- 
bers. The  executive  members,  together  with  the  president,  secretary, 
and  treasurer,  shall  constitute  the  Executive  Committee. 

All  Past-Presidents  of  this  Association,  who  continue  to  be  members, 
shall  be  entitled  to  be  present  at  all  meetings  of  tlie  Executive  Com- 
mittee, of  which  meetings  they  shall  receive  due  notice,  and  be  per- 
mitted to  discuss  all  questions  coming  before  the  Executive  Com- 
mittee and  to  aid  said  committee  by  their  advice  and  counsel;  but, 
said  Past-Presidents  shall  not  have  a  right  to  vote,  nor  shall  their 
presence  be  requisite  in  order  to  constitute  a  quorum. 
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ARTICLE  V. 

DUTIES   OF   OFFICERS. 

Section  1.  The  duties  of  officers  shall  be  such  as  prescribed  by 
by-laws,  as  pertain  to  officers  of  like  character,  general,  or  may  be 
assigned  them  by  the  Executiver  Committee. 

ARTICLE  VI. 

EXECUTIVE  COMMITTEE. 

Section  1.  The  Executive  Committee  shall  exercise  a  general 
supervision  over  the  financial  and  other  interests  of  the  Association, 
assess  the  amount  of  annual  and  other  dues,  call,  prepare  for,  and  con- 
duct general  or  special  meetings,  make  all  necessary  purchases  and 
contracts  requirea  to  conduct  the  general  business  of  the  Association, 
but  shall  not  have  power  to  render  the  Association  liable  for  any  debt 
beyond  the  amount  then  in  the  treasurer's  hands  not  subject  to  other 
prior  liabilities.  All  appropriations  for  special  purposes  must  be  acted 
upon  at  a  regular  meeting  of  the  Association. 

jSec.  2.  The  Executive  Committee  shall  report  the  proceedings  of 
its  meetings,  making  such  reports  accessible  to  members;  it  shall 
publish  the  proceedings  of  all  meetings  of  the  Association,  subject  to 
the  approval  of  the  Association. 

Sec.  3.  Two  thirds  of  the  members  of  the  Executive  Committee 
may  call  special  meetings,  sixty  days'  notice  being  given  members  by 
mail. 

Sec.  4.  Five  members  of  the  Executive  Committee  shall  constitute 
a  quorum  for  the  traasaction  of  business. 

ARTICLE  VII. 

ELECTION  OF  OFFICERS  AND  TENURE  OF  OFFICE. 

Section  1.  The  officers,  excepting  as  otherwise  provided,  shall  be 
elected  at  the  regular  meeting  of  the  Association,  held  on  third  Tues- 
day in  October  of  each  year,  aud  the  election  shall  not  be  postponed 
except  by  unapimous  consent. 

PRESIDENT    AND    TREASURER. 

Sec.  2.  The  president  and  treasurer  shall  be  elected  by  ballot  by  a 
majority  of  votes  cast,  and  shall  hold  office  for  one  year,  or  until  suc- 
cessors are  elected. 


VICE-PRESIDENTS  AND   EXECUTIVE   MEMBERS. 

Sec.  3.  The  vice-presidents  shall  hold  office  for  one  year  and  execu- 
tive members  for  two  years,  four  vice-presidents,  and  three  executive 
members  to  be  elected  each  year;  provided,  however,  that  three  of 
the  executive  members  be  appointed  by  the  president  at  the  adoption 
of  this  constitution.  All  officers  herein  named  to  hold  office  until 
successors  are  chosen  at  next  annual  meeting. 

Sec.  4.  In  the  election  of  vice-presidents,  each  one  shall  be  elected 
by  a  majority  vote.  Executive  members  will  be  elected  in  the  same 
way,  all  voting  to  be  by  written  ballots. 
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SECRETAKV. 

Sec.  5.  A  secretary  shall  be  elected  by  a  majority  of  the  votes  of 
the  members  present  at  the  annual  meeting.  The  term  of  office  of  the 
secretary  shall  be  for  one  year,  unless  terminated  sooner  by  action  of 
the  Executive  Committee,  two-thirds  of  whom  may  remove  the  secre- 
tary at  any  time.  His  compensation  shall  be  fixed  by  a  majority  of 
the  Executive  Committee.  The  secretary  shall  also  be  secretary  of 
the  Executive  Committee. 

TRKASUREK. 

Sec.  6.  The  treasurer  shall  be  required  to  give  bond  in  an  amount 
to  be  llxed  by  the  majority  of  the  Executive  Committee. 


ARTICLE  VIII. 

COMMITTEES. 

Section  1.  At  the  first  session  of  the  annual  meeting  the  president 
shall  appoint  a  committee  of  three  members,  not  then  officers  of  the 
Association,  who  shall  send  names  of  nominees  for  officers  of  the 
Association  for  the  ensuing  year  to  the  secretary,  before  the  election 
of  officers  is  in  order,  and  the  names  shall  be  announced  as  soon  as 
received.  The  election  shall  not  be  held  until  the  day  after  announce- 
ment, except  by  unanimous  consent.  Notliing  in  this  section  shall  be 
construed  to  prevent  any  members  from  making  nominations. 

AUDITING   COMMITTEE. 

Sec.  2.  At  the  first  session  of  each  annual  meeting  tb.ere  shall  be 
appointed  by  the  president  an  auditing  committee  of  three  members, 
not  officers  of  the  Association,  whose  duty  it  shall  be  to  examine  the 
accounts  and  vouchers  of  the  treasurer  and  certify  as  to  the  correct- 
ness of  his  accounts.  '  Acceptance  of  this  committee's  report  will  be 
regarded  as  the  discharge  of  the  committee. 

COMMITTEES   ON   SUBJECTS   FOR  DISCUSSION. 

Sec.  3.  At  the  annual  meeting  there  shall  be  appointed  by  the 
president  a  committee,  whose  duty  it  shall  bo  to  prepare  and  report 
subjects  for  discussion  and  investigation  at  the  next  annual  meeting. 
If  subjects  are  approved  by  the  Association,  the  president  shall  ap- 
point a  committee  to  report  on  them.  It  shall  be  the  duty  of  the  com- 
mittee to  receive  from  members  questions  for  discussion  during  the 
time  set  apart  for  that  purpose.  This  committee  shall  be  the  judge  of 
whether  such  questions  are  suitable  ones  for  discussion,  and  if  so,  re- 
port them  to  the  Association. 

COMMITTEES   ON   INVESTIGATION. 

Sec.  4.  When  the  committee  on  subjects  has  reported  and  the 
Association  approved  of  the  same,  the  president  shall  appoint  special 
committees  to  investigate  and  report  on  said  subjects  and  he  may 
appoint  a  special  committee  to  investigate  and  report  on  any  subject 
which  a  majority  of  members  present  may  approve  of. 
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ARTICLE  IX. 

ANNUAL  DUES. 

Section  1.  Every  member  shall  pay  to  the  treasurer  three  dollars 
membership  fee,  and  shall  also  pay  tw  dollars  per  year  in  advance 
to  defray  the  necessary  expenses  of  the  Association.  No  member 
being  one  year  in  arrears  for  dues  will  be  entitled  to  vote  at  any  election, 
and  any  member  one  year  in  arrears  may  be  stricken  from  the  list  of 
members  at  the  discretion  of  the  Executive  Committee. 


ARTICLE   X. 

AMENDMENTS. 

Section  1.  This  constitution  may  be  amended  at  any  regular  meet- 
ing by  a  two-thirds  vote  of  members  present,  provided  that  a  written 
notice  of  the  proposed  amendment  has  been  given  at  least  ninety  days 
previous  to  said  regular  meeting. 


BY-LAWS. 

TIME   OF   MEETING. 

1.  The  regular  meeting  of  this  Association  shall  be  held  annually 
on  the  third  Tuesday  in  October. 

HOUR  OF    MEETING. 

2.  The  regular  hour  of  meeting  shall  be  at  10  o'clock  a.  in. 

PLACE   OF    MEETING. 

3.  The  cities  or  places  for  holding  the  annual  convention  may  be 
proposed  at  any  regular  meeting  of  the  Association  before  the  final 
adjournment.  The  places  proposed  shall  be  submitted  to  a  ballot  vote 
of  the  members  of  the  Association,  the  city  or  place  receiving  a 
majority  of  all  the  votes  cast  to  be  declared  the  place  of  the  next 
annual  meeting;  but  if  no  place  received  a  majority  of  all  votes,  then 
the  place  receiving  the  lowest  number  of  votes  shall  be  dropped  on 
each  subsequent  ballot  until  a  place  is  chosen. 

QUORUM. 

4.  At  the  regular  meeting  of  the  Association,  fifteen  or  more  mem- 
bers shall  constitute  a  quorum. 

ORDER  OF    IIUSINESS. 


5.     1st— Calling  of  roll. 

2d — Reading  minutes  of  last  meeting. 
3d — Admission  of  new  members. 
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4th — President's  address. 

5tli — Reports  of  secretary  and  treasurer. 

6th— Payment  of  annual  dues. 

7th — Appointment  of  committees. 

8th — Reports  of  committees. 

9th — Unfinished  business. 
10th — New  business. 

11th — Reading  and  discussion  of  questions  propounded  by  mem- 
bers. 
12th — Miscellaneous  business. 
13th— Election  of  officers. 
14th — Ad  iournment. 

'     DUTIES  OF  OFPICBBS. 

6.  It  shall  be  the  duty  of  the  president  to  call  the  meeting  to  order 
at  the  appointed  time;  to  preside  at  all  meeting;  to  announce  the 
business  before  the  Association,  and  to  decide  all  questions  of  order 
and  sign  all  orders  drawn  on  the  treasurer. 

7.  It  shall  be  the  duty  of  the  vice-presidents,  in  the  absence  of  the 
president,  to  preside  at  all  meetings  of  the  Association,  in  their  order 
named. 

8.  It  shall  be  the  duty  of  the  secretary  to  keep  a  correct  record  of 
proceedings  of  all  meetings  of  this  Association;  to  keep  correct  all 
accounts  between  this  Association  and  its  members;  collect  all  moneys 
due  the  Association,  and  pay  the  same  over  to  the  treasurer  and  take 
his  receipt  therefor,  iind  to  perform  such  other  duties  as  the  Associa- 
tion may  reauire. 

9.  It  shall  be  the  duty  of  the  treasurer  to  receive  and  receipt  to  the 
secretary  for  all  moneys  received  from  him,  and  pay  all  orders  author- 
ized by  the  Association. 

DECISIONS. 

10.  The  votes  of  a  majority  of  members  present  shall  decide  any 
question,  motion,  or  resolution  which  shall  be  brought  before  the 
Association,  unless  otherwise  provided. 

DISCUSSIONS. 

11.  All  discussions  shall  be  governed  by  Roberts*  Rules  of  Order. 


DIRECTORY  OF  MEMBERS. 


ASSOCIATIOX    OF    RAILWAY    SUPERINTENDENTS    OF 

BRIDGES  AND  BUILDINGS. 


OCTOBER,  1902, 


Albxakdbb,  W.  E.,  Bangor  &  Aroostook  R.  R.,  Houlton,  Maine.  t 

Albxandbb,  Amos,  Minn.,  St.  P.  &  S.  Ste.  M.  Ry.,  Minneapolis,  Minn. 
Anobbson,  J.  W.,  Cln.,  Hamilton  &  Dayton  Ry.,  Chilllcothe,  Ohio. 
Andbews,  Qbobgb  W.,  Phlladelpbla  Dlv.,  B.  &  O.  R.  R.,  Baltimore,  Md.,  le 

Hollins  St. 
Andbbws,  O.  H.,  St.  Jo.  &Q.I.  &  K.  C.  Ry.,  St.  Joseph,  Mo. 
Austin,  Cybus  P.,  B.  &  M.  R.  R..  Medford,  Mass. 
Austin,  a.  J.,  M.,  K.  &  T.  Ry..  St.  Louis.  Mo. 
ASHBY,  E.  B,,  Engr.,  M.  of  W.  L.  V.  R.  R.,  So.  Bethlehem,  Pa. 
Bates,  Onwabd,  C.  R.,  1283  Manhatten  Building,  ChlcaKo,  111. 
Banks,  John  I.,  N.  Y.  C.  &  H.  R.  R.  R.,  188th  St.  station.  New  York  City. 
Babbinoton,  Eowabd,  Tierra  Blanca,  Vera  Cruz,  Mexico. 
Bbabam,  Willabd,  C.  &  N.  W.  Ry.,  Winona,  Minn. 
Bell,  W.  E.,  Plant  System,  Thomasvllle,  Ga. 

Bbro,  Walteb  G.,  Lehisrh  Valley  Ry.,  261  West  52d  St.,  New  York  City. 
Bbbbt,  J.  S.,  S.  T.  S.  W.  Ry.,  Tyler,  Texas. 

Bbbby,  William,  San  Antonia  &  Arkansas  Pass  Ry.,  Yoakum,  Texas. 
BisBOP,  Gbobgb  J.,  C,  R.  I.  &  P.  Ry.,  Topeka,  Kansas. 
Bond,  B.  F.,  Chief  Engr.,  Jacksonville  &  St.  Louis  Ry.,  Jacksonville,  111. 
Beady,  James,  Chicago,  Rock  Island  &  Pacific  Ry.,  Davenport,  la. 
Bbucb,  Robert  J.,  P.,  C,  C.  &  St.  L.  Ry.,  Logansport,  Ind. 
Caldwell,  J.  M.,  Chicago,  Ind.  &  Louisville  R.  R.,  Lafayette,  Ind. 
Canty,  John  P.,  Fitcbburg  Dlv.,  B.  &  M.  R.  R.,  Pitchburg,  Mass. 
Cabr,  Charles,  Michigan  Central  R.  R.,  Jackson,  Mich. 
Carmichabl,  William,  1131  N.  Van  Buren  St.,  Topeka,  Kan. 
Carpenter,  Jambs  T.,  L.  E.  &  St.  L.  R.  R.,  Princeton,  Ind. 
Causey,  T.  A.,  700, 2d  St.,  Ft.  Scott,  Kan. 

Clabk,  William  M.,  Pittsburg  &  Western  Ry.,  Etna,  Alleghany  Co.,  Pa. 
Cleaveland,  H.  D.,  Pittsburg,  Bessemer  &  Lake  Erie  R.  R.,  Grctenville,  Pa. 
CooPBB,  A.  R.,4th  Div.  Plant  System,  Montgomery,  Ala. 
Cummin,  Joseph  H.,  Long  Island  R.  R.,  Long  Island  City,  N.  Y. 
Cunningham,  A.  O.,  Bridge  Engr.,  Wabash  R.  R.,  St.  Louis,  Mo. 
Danes,  William  S.,  Wabash  R.  R.,  Eastern  Div.,  102  Bwing  St.,  Peru,  Ind. 
Darracott,  T.  J.,  Plant  System,  Lakeland,  Ga. 
Davis,  Charles  Henry,  Barclay  R.  R.,93  Cedar  St.,  N.  Y.  City. 
Dbsilbts,  L.  p..  C.  &  G.  W.  Ry.,  Des  .Moines,  la. 
Dillon,  A.,  111.  Cent.  R.  R.,  Cherokee,  Iowa. 
Dodson,  J.  A.,  Southern  Railway.  Greensboro,  N.  C. 
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Edinqbr,  Fbbd  S..  Pacific  System,  Soathern  Pacific  Ry.,  San  Francisco,  Oal. 
Egolbston,  William  O..  C.  &  Erie  R.  R.,  Jerney  City,  N.  J. 
EoGLBSTON,  H.  H.,  C,  C,  C.  &  St.  L.  Ry.,  Union  City,  Ind. 
Evans,  I.  W..  Southern  Ry.,  Birmingham,  Ala. 
FisHBB,  E.,  Missouri  Pacific  Ry.,  Pacific,  Mo. 
Flint,  C.  P.,  Central  Vt.  R.  R.,  St.  Albans,  Vt. 
Foreman,  Jobn,  Phlla.  &  Read.  R.  R.,  Pottstown,  Pa. 
FoBT,  William  A.,  Southern  Ry.,  Columbia,  S.  C. 
Gagnon,  Ed.,  Minn.  &  St.  P.  R.  R.,  Minneapolis,  Minn. 

Garrison,  I.,  Chesapeake  &  Ohio  Ry.,  2200  East  Marshall  St.,  Richmond,  Va. 
Gilbert.  Jambs  I>..  G.  C.  &  S.  F.  R}'.,  Cleburne,  Tex.,  Box  4. 
Gilchrist,  Ed.  M..  Hannibal  &  St.  Joseph  R.  R.,  Brookfleld,  Mo. 
Glasgow,  F.  C.  St.  P.,  M.  &0.  Ry.,  Worthington,  Minn. 
GoocH,  C.  W..  1325  West  9th  St.,  Dea  Moines,  la. 

GooDALB,  L.  P.,  Hannibal  &  St.  Joseph  R.  R.,  room  610,  Globe-Democrat  Build- 
ing. St.  Louis,  Mo. 
GoLDMARK,  Hbnby,  Chief  BuKr.,  office  C.  P.  R.  R..  Montreal,  Canada. 
Green,  E.  H.  R.,  Texas  Midland  R.  R.,  Terrell,  Texas. 
Grbineb,  J.  E.,  B.  &  O.  R.  R..  Baltimore,  Md. 
GuiLL,  B.  A.,  Georgria  R.  R.,  Camok,  Ga. 
GuppY,  B.  W.,  Maine  Central  R.  R.,  Portland,  Me. 
Hain,  J.  C,  Enj?r.  Per.  Con.,  C,  M  &  St.  P.  Ry.,  Chicago,  111. 
Hanks,  George  E.,  Flint  &  Pere  Marquette  Ry.,  East  Saginaw,  Mich. 
Hart,  A.  J.,  C,  M.  &  St.  P.  Ry.,  Minneapolis,  Minn. 
Harwio.  William  E.,  Lehigh  Valley  R.  R.,  Philllpaburg,  N.  J. 
Hawkins,  B.  P.,  M.  &  O.  R.  R.,  Okolona,  Miss. 
Hbflin,  R.  L.,  Lehigh  Valley  R.  R.,  Sayre,  Pa. 
Hbnson,  H.  M.,  Chesapeake  &  NasbTille  R.  R.,  Gallatin,  Tenn. 
Hill,  J.  Y.,  Memphis  Dlv.  Southern  Ry.,  Tuscumbla,  Ala. 
Holmes,  H.  E.,  Central  Vt.  R.  R.,  New  London,  Conn. 
Ingalls,  P.,  Nor.  Pac.  Ry.,  Jamestown,  N.  D. 
Ingbam,  Flovd,  Louisville  &  Nashville  R'd  Co  ,  Erin,  Tenn. 
Isaacs,  John  D.,  Southern  Pacific  Co.,  San  Francisco.  Cal. 
Johnson,  J.  E.,  N.  Y.  C.  &  H.  R.  R.  R.,  Eastern  Dlv.,  Grand  Central  Sta.,  N.  Y. 
Johnston,  J.,  Nor.  Pac.  Ry.,  East  Grand  Forks,  Minn. 
Jonah,  Frank  G.,  Engr..  M.  of  W.  C.  &  A.  Ry.,  Bloomington,  111. 
Kane,  J.  G.,  C.  &  G.  W.  Ry.,  Dubuque,  Iowa. 

Keith,  Herbert  C.  Bridge  Engr.,  M.  C.  &  Ft.  Dodge  R.  R.,  Fort  Dodge,  la. 
Kbllbv,  C.  W.,  C.  &  N.  W.  Ry.,  Boone,  Iowa. 
KiLLAM,  A.  E.,  Intercolonial  Ry.,  Moncton,  N.  B. 
KiLLBBBBW,  O.  D.,  Res.  Engr.,  Southern  Ry.,  Columbia,  S.  C. 
King,  A.  H.,  Oregon  Short  Line  R.  R.,  Salt  Lake  City,  Utah. 
Klump,  G.  J.,  N.  Y.  C.  &  H.  R.  R.  R.,  Rochester,  N.  Y. 
LaFountain,  N.  H..  C,  M.  &  St.  Paul  Ry.,  Marion,  la. 
Labgb,  C.  M.,  Erie  &  Pittsburg  Ry.,  Jamestown,  Pa. 
Larson,  G.,  C,  St.  P.,  M.  &.  O.  Ry.,  Itasca,  Wis. 
Leake,  Thomas  S.,  111.  Cen.  R.  R.,  902  No.  1  Park  Row,  Chicago,  111. 
Leavitt,  Frank  J.,  B.  &  M.  R.  R.,  SanbomvlUe,  N.  H. 
Lemond.  J.  S.,  Southern  Ry.,  Atlanta,  Ga. 

Lewis,  C,  25  Broad  St.,  N.  Y.  City,  care  of  Wm.  Soloman  &  Co. 
LicHTY,  C.  A.,  The  North  Western  Line,  Fond  Du  Lac,  Wis. 
Lilly,  G.  O.,  111.  Cen.  R.  R..  Carbondale.  111. 
LouGHBBY,  E.,  Texas  &  Pacific  Ry.,  Marshall,  Tex. 
LovETT,  J.  W.,  Southern  Ry.,  Atlanta,  Ga. 

Lloyd,  Fbedbbick  F.,  Western  Dlv.  So.  Pac.  Co.,  Oakland  Pier,  Cal. 
LowBTH,  C.  F.,  Engr.  and  Supt.  B.  &  B.,  C,  M.  &  St.  P.  Ry.,  Chicago,  111. 
LuM,  D.  W.,  Engr.  B.  A  B.,  Southern  Ry.,  Washington,  D.  C. 
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Marklby,  Aaron  S.,  Chicago  &  Eastern  111.  R.  R.  Co.,  Danville,  III. 

Marklby,  John  H.,  Toledo,  Peoria  &  Western  Ry.  Co.,  Peoria,  III. 

Marklby,  N.  M.,  C,  C,  O.  &  St.  L.  R3'.  Co.,  Arcanum,  O. 

Mallard,  Chablbs  C,  Sontliern  Pacific  Jly.,  Alsriers,  La. 

Manning,  A.  B.,  M.,  K.  &  T.  Ry.,  Parsons.  Kan. 

Macy.  Elbbrt  C.  Asst.  Engr.,  C.  G.  W.  Ry.,  St.  Paul,  Minn. 

Maryb,  Bubton,  Southern  Ry.,  Richmond,  Va. 

McCoRMACK,  J.  W..  C,  St.  P.,  M.  &  O.  Ry.,  Altoona,  Wis. 

McIlwainb,  J.  T.,  Cleveland  Terminal  Valley  R.  R.,  Akron,  O. 

McQbhbb,  G.  W.,  Mobile  &  Ohio  RM  Co.,  Okolona,  Miss. 

McGoNAGLB,  W.  A.,  Asst.  to  Pres.,  D.,  M.  &  N.  Ry.,  Duluth,  Minn. 

McIvEBS,  B.  T.,  St.  Paul  &  Duluth  Ry  Co.,  St.  Paul,  Minn. 

McIntyrb.  Jambs,  Mahoning  Dlv.  Brie  R.  R.,  Central  Depot,  Cleveland,  O. 

McNab,  a.,  Pere  Marquette  R.  R..  Holland,  Mich. 

Merrick,  A.  W.,  Chicago  &  North  Western  Ry.,  Eagle  Grove,  la. 

Miller,  C.  H.,  C,  C,  C.  &  St.  L.  Ry.,  Cleveland,  O. 

MiLLBR,  A.  P.,  Peun  Lines,  west  of  Pitts.,  38  W.  Van  Buren  St.,  Chicago,  111. 

Minstbb,  a..  Bridge  Engr.,  C.  O.  W.,  St.  Paul,  Minn. 

Mitchell,  Geo.  A.,  Grand  Trunk  Ry.,  Durand.  Mich. 

Mitchell,  W.  B.,  W.  Y.,  P.  &  O.  R.  R.,  Gallon,  Ohio. 

MoNTZHEiMBB,  ARTHUR,  ChlcBgo  &  Noith  Westem  Ry.,  Milwaukee,  Wis. 

Morgan,  J.  W.,  Southern  Ry.,  Columbia,  S.  C. 

MouNTFORT,  Albert,  Boston  &  Maine  R.  R.,  Nashua.  N.  H. 

Nelson,  O.  T..  Atl.  &  W.  Pt.  &  W.  Ry.  of  Ala.,  Montgomery,  Aia. 

Newton,  J.  B.,  C.  &  S.  Plant  System,  Ridgeland,  S.  C. 

Nutting,  Gboboe  C,  O.  R.  &C.  R.  R.,  Blacksburg,  S.  C. 

Noon,  W.  M.,  Duluth,  South  Shore  &  Atlantic  Ry.,  Marquette,  Mich. 

Olney,  a.  C,  Charleston,  S.  C. 

Osbobn,  Frank  C,  Civil  Engr.,  Osborn  Building,  Cleveland,  O. 

Page,  Adna  A..  Boston  &  Maine  R.  R.,  Boston,  Mass. 

Patterson,  Samuel  P.,  Boston  &  Maine  R.  R.,  Concord,  N.  H. 

Pattbbson,  Geobge  J.,  Central  Vermont  R.  R.,  Waterbury,  Vt. 

PicKBBiNG,  B.  F..  Boston  &  Maine  R.  R.,  SanbomviUe,  N.  H. 
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W.  A.  McGoNAOLE Duluth,  Minn. 

Duluth,  Massabee  &  Northern  Ry. 

James  Stannard Moberly,  Mo. 

Wabash  Railroad. 

Walter  G.  Berg New  York,  N.  Y. 

Lehigh  Valley  Railroad. 

J.  H.  Cummin Jamaica,  N.  Y. 

Long  Island  Railroad. 

Aabon  S.  Marklby Danville,  111. 

Chicago  &  Eastern  Illinois  Railroad. 

Walter  A.  Rogers  .        .        1203  Manhattan  Building,  Chicago,  111. 

William  S.  Danes Peru,  Ind. 

Wabash  Railroad. 

B.  F.  Pickebing Sanbornville,  N.  H. 

Boston  &  Maine  Railroad. 


COMMITTEES  FOR  1903-1904. 


0OMMITTBE8  ON    SUBJECTS    FOB   BKPOBT  AKD    SI80XJ8SI0K. 

I.  What  is  the  best  form  of  traveler  to  use  in  erecting  steel 
railway  bi'idges  of  spans  up  to  200  feet? 

G.  W.  Smith,  Div.  Erecting  Mgr.,  American  Bridge  Co.,  Monad- 
nook  Block,  Chicago,  111.,  Chairman. 
Mnses  Burpee,  B.  <&  A.  R.  R.,  Houiton,  Me. 
Greo.  J.  Bishop,  Grand  Trunk  Ry.,  Durand,  Mich. 
A.  O.  Cunningham,  Wabash  R.  R.,  St.  Louis,  Mo. 
J.  C.  Hain,  C,  M.  &  St.  P.  Ry.,  Chicago,  111. 
I.  F.  Stem,  C.  &  N.  W.  Ry.,  Chicago,  III. 

II.  What  has  been  the  experience  in  the  use  of  concrete 
under  bridge  bed-plates  and  turn-tables  in  place  of 
pedestal  stones,  and  what  is  the  best  form  and  mate- 
rial for  bed-plates  under  various  styles  of  iron  bridges  ? 

C.  F.  Loweth,  Engr.  and  Supt.  B.  &  B.,  C,  M.  &  St  P.  Ry.,  Chi- 
cago, III.,  Chairman. 

T.  M.  Strain,  Wabasii  Ry.,  Springfield,  111. 

J.  E.  Johnson,  N.  Y.  C.  &  H.  R.  R.  R.,  Grand  Cent.  Sta.,  N.  Y. 

City. 
A.  Minster,  C.  G.  W.  Ry.,  St.  Paul,  Minn. 

D.  W.  Lum,  Southern  Ry.,  Washington,  D.  C. 
J.  P.  Snow,  B.  &  M.  R.  R.,  Boston,  Mass. 

III.  Best  method  of  caring  for  trestles  while  being  filled. 

A.  H.  King,  Supt.  B.  <ft;  B.,  Oregon  Short  Line,  Pocatello,  Idaho, 

Chairman. 
J.  B.  Siieldon,  N.  Y.,  N.  H.  &  H.  R.  R.,  Providence,  R.  I. 
H.  D.  Cleaveland,  P.,  B.  &  L.  E.  R.  R.,  Greenville,  Pa. 
A.  J.  Hart,  C,  M.  <&  St.  P.  Ry.,  Minneapolis,  Minn. 
F.  Ingalls,  Nor.  Pac.  Ry.,  Jamestown,  N.  D. 
J.  S.  Lemond,  Southern  Ry.,  Atlanta,  Ga. 

IV.  Best  forms  of  construction  for  engine  houses. 

A.  W.  Merrick,  Div.  Engr.,  C.  &  N.  W.  Ry.,  Eagle  Grove,  la., 

Chairman. 
L.  H.  Wheaton,  The  Coast  Ry.  of  Nova  Scotia,  Yarmouth,  N.  S. 
R.  L.  Heflin,  Lehigh  Valley  K.  R.,  Say  re,  Pa. 
C.  W.  Kelly,  C.  &  N.  W.  Ry.,  Boone,  Iowa. 
C.  C.  Mallard,  Southern  Pacific  Ry.,  Algiers,  La, 
A.  B.  Manning,  M.  K.  &,  T.  Ry.,  Parsons,  Kan. 

V.  Best  methods  of  filling  ice-houses  and  conveying  ice  to 
refrigerator  cars. 

T.  J.  Carpenter,  St.  L.  Div.,  Supt.  B.  <&  B.,  Southern  Ry.,  Prince- 
ton, Ind.,  Chairman. 
F.  L.  Burrell,  C.  &  N.  W.  Ry.,  Fremont,  Neb. 
John  P.  Canty,  B.  &  M.  R.  R.,  Fitchburg,  Mass. 
A.  McNab,  Pere  Marquette  R.  R.,  Holland,  Mich. 


C.  M.  Lari^e,  Brie  A  Pittsburg  B.  R.,  Jamestown,  Pa. 
G.  Larson,  C,  St.  P.,  M.  4b  0.  Ry.,  Spooner,  Wis. 

VI.  Beet  metbods  of  filHog  track  water  tanks  a.utomatically. 

E.  B,  Ashby,  l&ngT.  M.  of  W.,  Lehigli  Valley  R.  R.,  So.  Betble- 
bem,  Pa.,  Ohairman. 

Willard  Beaban,  C.  &  N.  W.  Ry.,  Winona,  Mine. 

G.  H.  Miller,  C,  C,  C.  &  St  L.  Ry.,  Cleveland,  Obio. 

Thos.  S.  Leake,  111.  Cent  R.  R.,Chicago,  111. 

F.  E.  Schall,  Lehigb  Valley  R.  R.,  So.  Betblebem,  Pa. 
L.  F.  Price,  Plant  System,  Waycross,  Ga. 

VII.  Steam  bammers  versus  drop  bammers  for  pile-dnvers. 

0.  J.  Travis,  Supt  B.  &  B,,  Col.  &  So.  By.,  Denver,  Col.,  Cbair- 
man. 

R.  H.  Reid,  L.  S.  &  M.  S.  Ry.,  Cleveland,  Obio. 
N.  H.  LaFountain,  C,  M.  A  St.  P.  Ry.,  Marion,  la. 
Frank  J.  Leavitt,  £L  (fe  M.  R.  R.,  Sanborn ville,  K.  H. 

G.  O.  Liny,  L  C.  R.  R.,  Carbondale.  111. 

H.  Rettingbouse,  C.  &  N.  W.  Ry.,  Kaakaona,  Wis. 

VIII.  Best  form  of  oonstruction  for  docks  and  wbai*ves. 

Jobn  B.  Isaacs,  Asst.  Engr.  M.  of  W.,  So.  Pac.  Ry.,  San  Francisco, 

Cal.,  Chairman. 
W.  A.  McGonagle,  D.,  M.  &  N.  R.  R.,  Dulutb,  Minn. 
Henry  Gold  mark,  C.  P.  R.  R.,  Montreal,  Can. 
G.  J.  Klump,  N.  Y.  C.  &  H.  R.  R.  R.,  Rochester,  N.  Y. 
R.  B.  Tweedy,  Wis.  Cent.  R.  R.,  Milwaukee,  Wis. 
G.  F.  Powers,  C,  L.  S.  &  E.  Ry.,  South  Chicago,  111. 

IX.  Best  record  forms  for  buildings,  water  tanks,  etc. 

B.  J.  Sweatt,  Div.  En^r.,  C.  &  N.  W.  Ry.,  Boone,  la.,  Chairman. 

B.  F.  Pickering,  B.  <&  M.  R.  R.,  Saubornville,  N.  H. 

A.  Shane,  T.,  St.  L.  A  K.  C.  R.  R.,  Frankfort,  Ind. 

1.  O.  Walker,  N.  C.  &  St.  L.  R.  R.,  Paducah,  Ky. 
J.  F.  White,  C,  H.  &  D.  Ry.,  Hamilton,  Ohio. 

Wm.  E.  Harwig,  Lehigh  Valley  R.  R.,  Phillipsburg,  N.  J. 

X.  Best  freight  and  roundhouse  doors,  and  fittings  for  same. 

John  I.  Banks,  N.  Y.  C.  &  H.  R.  R.  R.,  138th  St.  Station,  New  York 

City,  Chflirman. 
James  Mclntyre,  Erie  R.  R.,  Cleveland,  Ohio. 
R.  K.  Ross,  C.  &  G.  T.  Ry.,  Durand,  Mich. 

Ed.  M.  Gilchrist,  K.  &  W.  A  C.  B.  &  K.  C.  R.  R.,  Centenrille,  la. 
G.  W.  Walker,  Southern  Ry.,  Alexandria,  Va. 

XI.  Best  metbods  for  preserving  timber  and  piles  in  struc- 
tures. 

Wm.  F.  Ste£Fens,  Asst.  Enjrr.,  N.  Y.  C.  &  H.  R.  R.  R.,  No.  5  Van- 

derbilt  Ave.,  New  York  City,  Chairman, 
John  D.  Isaacs,  Southern  Pacific  Ry.,  San  Francisco,  Cal. 
Geo.  A.  Mountain,  Canada  Atlantic  Ry.,  Ottawa,  Can. 
E.  Lougherv,  Tex.  &  Pao.  Ry.,  Marshnll,  Tex. 

C.  C.  Witt,  C.  &  N.  W.  Ry.,  Chicago,  111. 

B.  F.  Bond,  Jacksonville  &  St.  Louis  R.  R.,  Jacksonville,  111. 


i 


6 

XII.  Best  methods  of  protecting  low  overhead  structures  over 
tracks  from  gases  and  blast  of  locomotives. 

B.  W.  Guppy,  Br.  EDgr.,  Maine  Gent.  R.  R.,  Portland,  Me.,  Chair- 
man. 
Grosvenor  Aldricli,  N.  Y.,  N.  H.  &  H.  R.  R.,  Readville,  Maw. 
F.  F.  Lloyd,  Southern  Pac.  Ry.,  Oakland  Pier,  Cal. 
R<»bt.  J.  Bruce,  P.,  C,  G.  <&  St.  L.  Ry.,  Logansport,  Ind. 
W.  M.  Clark,  B.  &  O.  R.  R.,  Warren,  Ohio. 
J.  S.  Berry,  S.  T.  S.  W.  Ry.,  Tyler,  Tex. 

Paper  entitled  "Cleanliness  of    Station  Grounds   and 
Buildings." 

J.  H.  Markley,  T.  P.  &  W.  Ry.,  Peoria,  III. 

COMMITTEE  ON  SELECTION  OF  SUBJECTS. 

W.  A.  McGonagle,  D.,  M.  <&  N.  R.  R.,  Duluth,  Minn.,  Chairman. 
A.  £.  Killara,  Intercolonial  Ry.,  Moncton,  N.  B. 

C.  W.  Vandergrift,  G.  &  O.  Ry.,  Alderson,  W.  Va. 

D.  G.  Zook,  Penn.  Lines  West  of  Pittsburg,  Fort  Wayne,  Ind. 
H.  M.  Tripp,  G.  &  N.  W.  Ry.,  Chicago,  III. 

A.  £.  Doucet,  Q.  &  L.  St.  J.  Ry.,  Quebec,  Can. 

Jas.  Mclntire,  Erie  R.  R.,  Central  Depot,  Cleveland,  Ohio. 
H.  W.  Fletcher,  2376  California  Ave.,  Alleghany,  Pa. 

COMMITTEE  ON  APPLICATIONS  FOR  MEMBERSHIP. 

B.  F.  Pickering,  B.  &  M.  R.  R.,  Sanbornville,  N.  H.,  Chairman. 
J.  H.  Markley,  T.  P.  &  W.  Ry.,  Peoria,  III. 

W.  S.  Danes,  Wabash  Ry.,  102  Ewing  St.,  Peru,  Ind. 
W.  £.  Alexander,  B.  &  A.  Ry,  Houlton,  Me. 
F.  S.  Edinger,  So.  Pac.  Ry.,  San  Francisco,  Cal. 
A.  W.  Merrick,  C.  &  N.  W.  Ry.,  Eagle  Grove,  la. 

COMMITTEE  ON  SOLICITING   NEW  MEMBERS. 

C.  A.  Lichty,  C.  &  N.  W.  Ry.,  Fond  du  Lac,  Wis.,  Chairman. 

D.  A.  Shope,  A.,  T.  &  S.  F.  Ry.,  Winslow,  Arizona. 
H.  A.  Horning,  M.  C.  Ry.,  Niles,  Mich. 

Jas.  Brady,  G.,  R.  I.  &  P.  Ry.,  Davenport,  la. 

Wm.  Reed,  Jr.,  111.  Cent.  Ry.,  Chicago,  111. 

W.  E.  Smith,  G.,  M.  &  St.  P.  Ry.,  752  Augusta  St.,  Chicago,  III. 

H.  H.  E|;^leston,  Central  Ind.  Ry.,  Anderson,  Ind. 

J.  O.  Thorn,  C,  B.  &  Q.  Ry.,  Beardstown,  III. 

COMMITTEE   ON  BELIEF. 

Jas.  Stannard,  Wabash  Ry.,  Moberly,  Mo.,  Chairman. 
M.  Riney,  G.  &  N.  W.  Ry.,  Baraboo,  Wis. 
Moses  Burpee,  B.  <&  A.  Ry.,  Houlton,  Me. 

E.  B.  Ashby,  Lehigh  Valley  R.  R.,  So.  Bethlehem,  Pa. 
John  D.  Isaacs,  So.  Pac.  Ry.,  San  Francisco,  Cal. 

W.  M.  Noon,  D.,  S.  S.  &  A.  Ry.,  Marquette,  Mich. 

COMMITTEE  ON  ENTERTAINMENTS. 

A.  S.  Markley,  G.  &  E.  I.  Ry.,  Danville,  111.,  Chairman. 
R.  C.  Sattley,  C.  &  N.  W.  Ry.,  Chicago,  III. 

COMMITTEE  ON   MEMOIRS. 

W.  G.  Berg,  Lehigh  Valley  R.  R.,  New  York  City. 

COMMITTEE   ON  BADGES. 

J.  H.  Cummin,  Long  Island  R.  R.,  Jamaica,  N.  Y. 


GIANT    '"-"■«»«"g  I»A.I»15RS 

^"■'^■'     ■  STANDARD  FOR  IB  YEARS. 

P    <&    B    fA-IKT 

STANDARD   FOR  19  YEARS. 

,      THE    STANDARD    PAINT   COMPANY.    WtW  York,  MT'RS. 


ONWARD  BATES, 


Civil  Engineers 
""■  Contractors. 


specialties: 

Foundations,  Concrete  and  Stone  rtasonry 

tor  Railroads. 


1203  Manhattan  BuUding:,         cmcagro,  III. 


8 


Paroid  Roofing. 
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IT    LASTS." 


Has  the  endorsement  of  the  United  States 
Government  and  some  of  the  largest  rail- 
road systems  in  the  country-. 


Hgdrex 
Waterproofing 

pelt. 

For  waterproofing  tunnels,  sabways,  foun- 
dations^ and  damp  coursing  work  of  all 
kinds. — Xo  Tar. 

F.  W.  BIRD  i  SON,  Makers. 


1 

■ 
• 

M 

Kci^rx^i^s^Kvi^  *>'r- 

■ 

M  r*  AZii  Mii^  0^.>e. 

1 

■ 

E=;ST    \VA.:?C:;H     JiI.^SS 

■ 

■ 

■ 

N* 

A 

>  c-^                   \VasM->c-cr.                  Chi^acc 

Proceedings  of  the  Thirteenth  Annual  Convention 


OF  THB 


ASSOCIATION  OF  RAILWAY  SUPERINTENDENTS  OF 

BRIDGES  AND  BUILDINGS. 

HELD  IN  QUEBEC,  CANADA.  QCTQBBB  20,  31,  AND  29,  1008. 


MORNING   SESSION. 

Tuesday,  October  20,  1903. 

The  Convention  was  called  to  order  by  the  president,  Mr. 
B.  F.  Pickering,  at  10 :  30  o'clock  a.  m.,  Tuesday,  October  20, 
1903,  in  one  of  the  large  parlors  of  tlie  Chateau  De  Frontenac 
Hotel,  Quebec  City,  Quebec,  Canada. 

President. — If  you  will  please  give  us  your  attention,  as  the 
time  has  come  when  we  must  call  this  meeting  to  order,  and 
inasmuch  as  we  cannot  hope  for  success  in  the  legitimate  busi- 
ness of  life  without  the  blessing  of  the  Almighty,  we  will  call 
upon  our  member,  Mr.  Carpenter,  to  open  our  meeting  with 
prayer. 

Prayer  was  then  offered  by  Mr.  Carpenter. 

President. — I  will  announce  that  I  have  appointed  our  worthy 
member,  Mr.  C.  A.  Lichty,  as  our  assistant  secretary  for  this 
meeting,  and  I  am  also  pleased  to  announce  that  while  we  have 
met  here  in  this  beautiful  city  for  this,  our  thirteenth  annual 
Convention,  that  we  have  to  welcome  us  to  the  city  the  pro- 
mayor,  Mr.  Pfeiffer,  and  I  am  sure  we  will  all  be  pleased 
to  hear  from  him  in  some  brief  remarks. 

Mr.  A.  E.  Pfeiflfer,  pro-mayor  of  the  city  of  Quebec. — Ladies 
and  gentlemen,  the  duty  as  well  as  pleasure  devolves  upon  me 
this  morning,  in  the  absence  of  our  worthy  magistrate,  the 
mayor  of  the  city,  to  welcome  you  to  this  old  and  historical  city 
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of  Quebec.  It  is  my  only  regret  that  some  more  emphatic 
demonstration  should  not  have  been  tendered  you,  but  I  assure 
you  that  I  heartily  express  the  feelings  of  cordiality  and  good 
friendship  of  all  of  our  citizens  in  welcoming  you  here.  Quebec 
I  am  sure  is  known  even  to  you  gentlemen  as  a  wide-open  town 
as  regards  hospitality,  and  we  sincerely  trust  your  visit  among 
us  will  be  productive  of  pleasure  and  of  pleasing  and  lasting 
recollections.  I  would  invite  you  to  visit  our  public  buildings, 
and  the  sites  of  interest  in  and  around  our  famous  city,  and 
again  I  extend  to  you  a  most  cordial  welcome.     (Applause.) 

President. — I  am  sure  we  all  appreciate  the  greeting  that  we 
have  received  here  in  Quebec,  but  in  order  that  some  one  more 
gifted  than  myself  in  language  can  express  our  appreciation, 
I  will  call  on  Mr.  Reid  for  a  few  remarks. 

Mr.  Reid. — Hon.  Mr.  Pfeiffer,  ladies  and  gentlemen  of  the 
Convention  :  In  accepting  the  invitation  of  the  Honorable  Mr. 
Pfeiffer,  as  the  representative  of  the  city  of  Quebec  and  the 
Dominion  government,  I  am  sure  that  I  voice  the  feelings  of 
the  entire  Convention,  and  not  only  of  this  Convention,  but  of 
all  the  American  people,  and  it  is  with  a  feeling  of  good  fellow- 
ship and  friendship  that  I  assure  you  we  are  glad  to  be  here. 
Our  welcome  on  arriving  in  Montreal  was  spontaneous,  ar- 
rangements for  our  pleasure  and  instruction  were  very  pleas- 
antly carried  out,  and  we  were  very  pleasantly  entertained.  In 
regard  to  the  arrangements  here  in  Quebec,  everything  indi- 
cates that  we  are  heartily  welcome,  and  we  appreciate  the 
welcome  you  have  extended  and  the  efforts  of  the  people  of 
both  nations  to  build  up  and  strengthen  the  friendship  between 
two  of  the  greatest  nations  on  the  earth,  and  the  two  who  have 
made  the  most  progress  in  life  (applause),  who  have  done  most 
to  carr^  out  Christianity,  and  it  seems  to  me  that  we  should  be 
one  nation.  Again,  I  say  that  it  is  with  pleasure  that  we  come 
to-day  to  Quebec  to  accept  the  hospitality  of  the  people,  the 
government,  and  of  all.     (Applause.) 

President. — I  think  we  can  all  heartily  agree  with  what  has 
been  said,  and  especially  wherein  our  brother  refers  to  the  two 
great  nations,  that  it  should  be  one  nation,  and  I  think  we  all 
heartily  indorse  his  opinion.     (Applause.) 
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Mr.  Killam,  alias  ''Johnnie  Bull," — Yes,  we  will  take  you 
in.     (Laughter.) 

President. — We  appreciate  the  kindness  and  loyalty  of 
Brother  Killam,  but  we  have  something  back  of  that :  you 
know,  we,  a  long  time  ago,  adopted  Mr.  Killam  as  a  Yankee, 
and  so  he  can  only  return  the  courtesy  back  to  us  when  we 
come  on  his  soil. 

President. — Now  we  will  proceed  to  business,  and  I  want  to 
make  a  statement,  and  one  which  I  am  liable  to  make  several 
times  more,  but  will  ask  that  you  bear  with  me,  as  it  is  the 
president's  privilege  to  talk  all  he  can,  you  know ;  but  I  want 
to  say  that  in  all  of  our  deliberations,  and  in  answering  names 
in  the  calling  of  the  roll,  etc.,  I  would  especially  request  that 
the  members  speak  plainly  and  clearly.  Some  of  us,  perhaps, 
are  not  used  to  talking  in  public  very  much,  and  so  we  might 
be  afraid  of  the  sound  of  our  own  voice,  but  in  all  of  our  de- 
liberations  there  will  be  nothing  but  what  you  will,  every  one, 
want  to  hear,  and  we  cannot  hear  what  you  say  unless  you 
speak  distinct  and  plain,  and  I  shall  reiterate  this  request  many 
times,  perhaps.  We  will  now  listen  to  the  calling  of  the  roll 
of  membership. 

Secretary  Patterson  then  called  the  roll,  and  the  following 
members  responded : 

ROLL-CALL. 

PRESENT. 

Alexander,  W.  £.,  B.  <&  A.  R.  R.,  Houlton,  Me. 
Austin,  C.  P.,  B.  <&  M.  R.  R.,  Medford,  Mass. 
Ashley,  E.  B.,  L.  V.  R.  R.,  So.  Bethlehem,  Pa. 
Banks,  John  I.,  N.  Y.  C.  &  H.  R.  R.  R.,  New  York  City. 
Cantt,  John  P.,  B.  &  M.  R.  R.,  Fitch  burg,  Mass. 
Carpenter,  J.  T.,  Southern  Ry.,  Princeton,  Ind. 
Cunningham,  A.  O.,  Wabash  R.  R.,  St.  Louis,  Mo. 
Edinosr,  F.  S.,  So.  Pac.  Ry.,  San  Francisco,  Cal. 
Egqleston,  H.  H.,  C.  L  Ry.,  Anderson,  Ind. 
GoLDMARK,  Henry,  C.  P.  R.,  Montreal. 
Hawks,  Geo.  E.,  F.  <&  P.  M.  Ry.,  E.  Saginaw,  Mich. 
Ingalls,  F.,  N.  Pac.  Ry.,  Jamestown,  N.  D. 
Killam,  A.  E.,  Intercolonial  Ry.,  Moncton,  N.  B. 
Large,  C.  M.,  Penn.  R.  R.,  Jamestown,  Pa. 
Lichty,  C.  a.,  C.  &  N.  W.  Ry.,  Fond  du  Lac,  Wis. 
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Mabkley,  a.  S.,  C.  i&  E.  I.  R.  R.,  Danyille,  111. 
Mabklsy,  J.  H.,  T.,  P.  &  W.  Ry.,  Peoria,  111. 
McIntybb,  Jambs,  Erie  R.  R.,  Cleveland,  O. 
McNab,  a.,  p.  M.  Ry.,  Holland,  Mich. 
Mbbbick,  a.  W.,  C.  a  N.  W.  Ry.,  Eagle  Grove,  la. 
MiLLEB,  A.  F.,  88  W.  Van  Buren  St.,  Chicago,  111. 
MoNTZHBiMBB,  A.  £.,  J.  <&  £.  R.  R.,  Joliet,  111. 
MouwTFOBT,  A.,  B.  &  M.  R.  R.,  Nashua,  N.  H. 
Noon,  W.  M.,  D.,  S.  S.  &  A.  Ry.,  Marquette,  Mich. 
Paob,  a.  a.,  B.  a  M.  R.  R.,  Boston,  Mass. 
Pattbbson,  S.  p.,  B.  &  M.  R.  R.,  Concord,  N.  H. 
PiOKEBiNO,  B.  F.,  B.  &  M.  R.  R.,  Sanborn ville,  N.  H. 
Powbbs,  Geo.  F.,  C,  L.  S.  &  E.  Ry.,  Joliet,  111. 
Reid,  R.  H.,  L.  S.  &  M.  S.  Ry.,  Cleveland,  O. 
Rettinqhocse,  H.,  C.  &  N.  W.  Ry.,  Kaukauna,  Wis. 
Ross,  R.  K.,  C.  &  G.  T.  Ry.,  lona,  Mich. 
Sheldon,  J.  B.,  N.  T.,N.  H.  &  H.  R.  R.,  Providence,  R.  I. 
Shope,  D.  a.,  a.  T.  &  S.  F.  R.  R.,  Winslow,  Ariz. 
Snow,  J.  P.,  B.  &  M.  R.  R.,  Boston,  M  'SS. 
Soles,  G.  H.,  P.  &  L.  E.  R.  R.,  Pittsburg,  Pa. 
Stannabd,  James,  Wabash  R.  R.,  Moberly,  Mo. 
S  WE  ATT,  B.  J.,  C.  <&  N.  W.  Ry.,  Boone,  la. 
Vandebgbift,  C.  W.,  C.  &  O.  Ry.,  Alderson,  W.  Va. 
ZooK,  D.  C,  Penn.  Ry.,  Ft.  Wayne,  Ind. 

Secretary  Patterson. — The  list  of  life  members  is  as  fol- 
lows:    Holland  W.  Fletcher  and  N.  W.  Thompson. 

Mr.  Fletcher  responded  to  his  name. 

President. — I  am  sorry  to  say  our  worthy  treasurer  has 
passed  away. 

The  following  applicants  for  membership,  subsequently 
elected,  were  also  present : 

Andebson,  L.  J.,  C.  <&  N.  W.  Ry.,  Escanaba,  Mich. 

Aldbich,  Gbosvbnob,  N.  T.,  N.  H.  <&  H.  R.  R.,  Readville,  Mass. 

BuBBELL,  F.  L.,  C.  <&  N.  W.  Ry.,  Fremont,  Neb. 

BuBPEE,  Moses,  B.  &  A.  R.  R.,  Houlton,  Me. 

Burpee,  T.  C,  Intercolonial  Ry.,  Moncton,  N.  B. 

Cbane,  Henby,  C.  &  N.  W.  Ry.,  Janesville,  Wis. 

BoucET,  A.  E.,  Q.  &  L.  St  J.  Ry.,  Quebec. 

FiNDLEY,  A.,  G.  T.  Ry.,  Montreal. 

Horning,  Henry  A.,  Mich.  Cent.  R.  R.,  Niles,  Mich. 

Halsey,  W.  C,  C.  &  N.  W.  Ry.,  Eagle  Grove,  la. 

LouoHNANE,  Geo.,  C.  &  N.  W.  Ry.,  Mason  City,  la. 

Mills,  R.  P.,  N.  Y.  C.  A  H.  R.  R.  R.,  Mott  Haven,  N.  Y. 

MoBBiLL,  H.  P.,  C.  &  N.  W.  Ry.,  Madison,  Wis. 
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Mount ATN,  Geo.  A.,  Canada  Atlantic  Ry.,  Ottawa. 

McGrath,  H.  J.,  Intercolonial  Ky.,  Moncton,  N.  B. 

McLbak,  Nbil,  C.  &  E.  R.  R.,  Huntington,  Ind. 

McKbnzie,  W.  B.,  Intercolonial  Ry.,  Moncton,  N.  B. 

Osgood,  Cleon  S.,  P.  <&  R.  F.  R.  R.,  Ramford  Falls,  Me. 

Patton,  a.  E.,  G.  T.  Ry.,  Montreal.  • 

Penwbll,  John  N.,  L.  E.  &  W.  Ry.,  Tipton,  Ind. 

Phillips,  Hbkby  W.,  N.  Y.,  N.  H.  &  H.  R.  R.,  So.  Braintree,  Mass. 

Stbkn,  I.  F.,  C.  &  N.  W.  Ry.,  Chicago,  111. 

Stbpfbnb,  Wm.  F.,  N.  Y.  C.  &  H.  R.  R.  R.,  New  York  City. 

Tbippb,  H.  M.,  C.  a  N.  W.  Ry.,  Chicago. 

Waldbk,  W.  D.,  C.  a  N.  W.  Ry.,  Clinton,  la. 

Witt,  C.  C,  C.  A  N.  W.  Ry.,  Chicago,  III. 

President. — We  will  now  listen  to  the  report  of  the  Com- 
mittee on  Applications  for  Membership.  Mr.  A.  S.  Markley 
is  chairman  of  the  committee,  and  I  will  call  on  him  for  the 
report. 

Mr.  A.  S.  Markley. — I  have  the  pleasure  to  report  that  we 
have  more  new  members  this  year  than  we  ever  had  befoi*e  in 
the  history  of  our  Association,  which  is,  of  course,  due  to  the 
diligent  work  of  our  membership  committee ;  you  all  know 
who  that  is.     We  have  fifty  new  members  to  report  on. 

REPORT  OF  COMMITTEE  ON  APPLICATIONS. 

The  following  applicants  are  recommended  for  membership  in  the 
Association: 

F.  L.  BuBKBLL,  Superintendent'  Bridges  and  Buildings,  Chicago  & 

North  Western  Railway,  Fremont,  Neb. 
I.  F.  Stern,  General  Bridge  Inspector,  Chicago  <&  North  Western 

Railway,  Chicago,  III. 
H.  M.  Trippb,  Assistant  Bridge  Inspector,  Chicago  <&  North  Western 

Railway,  Chicago,  III. 
L.  J.  Andeksov,  Superintendent  Bridges  and  Buildings,  Chicago  & 

North  Western  Railway,  Escanaba,  Mich. 
Gbo.  Louohnanb,  Superintendent  of  Bridges  and  Buildings,  Chicago 

<&  North  Western  Railway,  Mason  City,  la. 
W.  D.  Wai.den,  Superintendent  Bridges  and  Buildings,  Chicago  & 

North  Western  Railway,  Clinton,  la. 
H.  A.  Walden,  Assistant  Superintendent  Bridges  and  Buildings,  Chi- 
cago &  North  Western  Railway,  Boone,  la. 
C.  C.  Witt,  Chief  Draftsman,  Chicago  &  North  Western  Railway, 

Chicago,  111. 
W.  C.  Halset,  Superintendent  Bridges  and  Buildings,  Chicago  <& 

North  Western  Railway,  Eagle  Grove,  la. 
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H.  P.  Morrill  and  wife,  SuperintendeDt  of  Bi-id^es  and  Baildings, 
Chicago  A  North  Western  Railway,  Madison,  Wis. 

Hbnry  Crank  and  wife.  Superintendent  of  Bridges  and  Buildings, 
Chicago  <&  North  Western  Railway,  Janesville,  Wis. 

A.  FiNDLEY,  Master  Carpenter,  Grand  Trunk  Railway,  Montreal. 

Wm.  F.  Steffbns,  Assistant  Engineer,  New  York  Central  &  Hudson 
River  Railway,  5  Yanderbilt  Ave.,  New  York  City. 

Hoses  Burpee,  Chief  Engineer,  Boston  A  Albany  Railway,  Houlton, 
Me. 

T.  C.  Burpee,  Engineer  Maintainanoe  of  Way,  Intercolonial  Railway, 
Monet  on,  N.  B. 

Grosvenor  Aldrich,  New  York,  New  Haven  &  Hartford  Railway, 
Readville,  Mass. 

K.  S.  Hull,  Nevada  Central  &  Santa  Fe  Railway,  Beaumont,  Tex. 

P.  SwENSON,  Minneapolis,  St.  Paul  &  Sault  Ste  Marie  Railway,  Min- 
neapolis, Minn. 

C.  N.  Mousarratt,  Engineer  of  Bridges,  Canadian  Pacific  Railway, 
Montreal. 

F.  P.  GuTELius,  Engineer  of  Maintainance  of  Way,  Canadian  Pacific 
Railway,  Montreal. 

I.  H.  White,  Chief  Engineer,  Halifax  &  South  Western  Railway, 
Bridgewater,  N.  S. 

W.  S.  Dawley,  Chief  Engineer, Chicago  A  Eastern  Illinois  Railway, 
Chicago. 

Wm.  F.  Tye,  Assistant  Chief  Engineer,  Canadian  Pacific  Railway, 
Montreal. 

Geo.  a.  Mountain,  Chief  Engineer,  Canada  Atlantic  Railway, 
Ottawa. 

Phelps  Johnson,  Manager  Dominion  Bridge  Co.  System,  Windsor 
Hotel,  Montreal. 

E.  C.  Spaulding,  Superintendent  Bridges  and  Buildings,  Boston  A 
Maine  Railroad,  St.  Johnsbury,  Yt. 

Hugh  Jardine,  Engineer,  Intercolonial  Railway,  Moncton,  N.  B. 

Thos.  Sefton,  Superintendent  Bridge  Erection,  Intercolonial  Rail- 
way, Moncton,  N.  B. 

John  N.  Pen  well.  Supervisor  Bridges  and  Buildings,  L.  £.  A  W. 
Railway,  Tipton,  Ind.   ' 

H.  J.  McGrath,  Inspector  of  Works,  Intercolonial  Railway,  Monc- 
ton, N.  B. 

Henry  W.  Phillips,  Supervisor  Bridges  and  Buildings,  New  York, 
New  Haven  A  Hartford  Railway,  So.  Braintree,  Mass. 

R.  M.  Drake,  Engineer's  Assistant,  Southern  Pacific  Railway,  San 
Francisco. 

R.  J.  McEee,  Superintendent  Bridges  and  Buildings,  Illinois  Central 
Railroad,  Clinton,  111. 

Wm.  a.  Lydston,  Boston  A  Maine  Railroad,  Salem,  Mass. 
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Henky  a.  noBMiNO,  Supervisor  Bridges  and  Buildings,  Michi- 
gan Central  Railroad,  Niles,  Micb. 

Ebbnezkr  Brown,  Master  Bridges  and  Buildings,  Grand  Trunk  Rail- 
way, AUandale,  Ont. 

Wm.  a.  Dwtbr,  Master  Carpenter,  Erie  Railroad,  Salamanca,  N.  T. 

W.  H.  Wilkinson,  Bridge  Inspector,  Erie  Railroad,  Elmira,  N.  T. 

Hbnby  C.  Thompson,  Supervisor  Bridges  and  Buildings,  New 
York  Central  <&  Hudson  River  Railroad,  Weehawken,  N.  J. 

A.  C.  Sblig,  Assistant  Engineer,  Intercolonial  Railway,  Moncton, 
N.  B. 

J.  F.  Parker,  General  Foreman  Bridges  and  Buildings,  Santa  Fe 
Railroad,  San  Benardino,  Cal. 

Neil  McLean,  Master  Carpenter,  Cincinnati  &  Evansville  Railroad, 
Huntington,  Ind. 

John  E.  Barrett,  Superintendent  Tracks  and  Bridges  and  Buildings^ 
Lehigh  &  Hudson  River  Railway,  Warwick,  N.  Y. 

Chas.  C.  Battey,  Supervisor  Bridges  and  Buildings,  Boston  & 
Maine  Railroad,  Springfield,  Mass. 

Cleon  S.  Osgood,  Road  Master,  Portland  &  Rumford  Falls  Railway^ 
Rum  ford  Falls,  Me. 

F.  L.  Pabk,  General  Foreman  Bridges  and  Buildings,  Chicago,  Rock 
Island  <&  Pacific  Railway,  Topeka,  Kan. 

A.  £.  Patton,  Assistant  Master  Bridges  and  Buildings,  Grand  Trunk 
Railway,  Montreal. 

A.  E.  Doucet,  Chief  Engineer,  Q.  &  L.  St.  John  Railway,  Quebec. 

W.  B.  McKenzie,  Chief  Engineer,  Intercolonial  Railway,  Moncton, 
N.  B. 

R.  P.  Mills,  Superintendent  Bridges  and  Buildings,  New  York  Cen- 
tral &  Hudson  River  Railroad,  138th  St.,  Mott  Haven,  N.  Y. 

A.  S.  Marklbt, 
W.  S.  Danes, 
Geo.  E.  Hanks, 
C.  M.  Large, 
Committee  on  Application9, 

Mr.  Ingalls. — I  move  that  the  secretary  be  authorized  to  east 
one  vote  for  all  these  new  members. 

Mr.  Stannard. — I  second  that  motion. 

President. — Has  any  one  any  objections  to  that  arrange- 
ment? It  requires  the  unanimous  consent  of  this  body,  you 
understand.  If  not,  I  will  call  on  our  worthy  secretary  to  cast 
a  ballot  as  moved  by  Mr.  Ingalls. 

Secretary. — Mr.  President,  the  vote  is  cast. 

President. — The  secretary  having  complied  with  the  motion, 
2 
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I  declare  these  gentlemen  duly  elected  to  membership  in  this 
organization. 

President. — Now  I  want  to  say  one  thing  more  in  regai*d  to 
the  calling  of  the  roll ;  there  will  be  other  members  coming  in, 
no  doubt  quite  a  number  on  their  way  here  now,  and  if  you 
gentlemen  that  are  present  here  this  morning  will  just  inform 
them  as  they  come  in  to  notify  the  secretary,  so  we  can  have  a 
complete  record  of  all  the  members  that  attend  this  Conven- 
tion. I  want  also  to  say  that  wc  are  not  going  to  pass  this 
item  indefinitely,  and  that  if  there  are  other  applications  com- 
ing in  through  the  sessions  of  this  Convention,  that  we  shall 
be  glad  to  act  on  applications  at  any  time. 

Thereupon  a  recess  was  taken  for  the  introduction  of  the 
new  members,  after  which  the  meeting  was  again  called  to 
oi*der,  and  the  president  delivered  his  annual  address. 

President. — Ladies  and  gentlemen,  members  and  friends  of 
the  Association  :  It  is  with  feelings  of  the  greatest  pleasure 
that  I  rise  to  address  you  at  the  opening  of  this,  the  Thirteenth 
Annual  Convention.  Were  I  inclined  to  superstition,  I  might 
«ay  the  number  was  a  very  unlucky  one,  but  certainly  I  think 
I  would  be  a  pessimist  indeed  if  I  saw  aught  but  the  brightest 
augury  for  a  successful  Convention.  When  I  consider  the 
splendid  welcome  accorded  us  and  I  see  the  goodly  number  of 
members  present,  I  am  sure  the  number  thirteen  has  been 
badly  maligned,  and  I  dare  prophesy  this  Convention  will  be 
the  most  successful  one  yet  held.  And  why  should  it  not  be? 
Meeting  as  we  do  here  in  one  of  the  most  beautiful  and  historic 
cities  in  America,  in  this  magnificent  hotel,  and  although  most  of 
us  are  in  a  foreign  country,  yet  we  have  been  so  very  cordially 
and  hospitably  received  that  we  feel  quite  at  home,  and  when 
we  consider  that  of  all  we  can  possibly  think  that  might  have 
been  done  for  our  entertainment  and  comfort,  not  one  thing  is 
lacking,  I  am  sure  we  should  be  most  ungrateful  indeed' if  we 
did  not  appreciate  it  enough  to  do  our  part  toward  making  a 
pronounced  success  of  this,  our  first  meeting  outside  the  do- 
main of  the  United  States.  As  1  look  into  your  earnest  faces  I  see 
there  is  a  desire  for  something  more  than  glittering  generalities, 
and,   therefore,   I  am  emboldened  to  speak  more  plainly  and 
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specifically  of  several  matters  Ibat  seem  to  me  of  great  impor- 
tance to  us,  both  individually  and  collectively.  First  I  have 
«poken  of  making  this  Convention  a  pronounced  success  and 
we  all  realize,  I  think,  that  for  this  to  be,  we  must  each  give  it 
our  best  efforts ;  but  I  am  going  farther  than  this,  and  say  that 
we  must  each  of  us  give  of  ourselves  for  the  success  which  we 
earnestly  desire.  Do  we  realize  as  we  ought  that  to  everything 
in  which  we  are  deeply  interested  we  impart  something  of  our- 
selves ;  something  of  our  individuality ;  of  our  character ;  in 
short,  something  of  what  we  are  ?  And  that  unconsciously  we 
are  moulding  to  a  greater  or  less  extent  everything  and  evei*y 
one  with  whom  we  have  earnest  dealing  to  be  something  like 
what  we  are  ourselves.  I  can  perhaps  better  make  myself  un- 
derstood by  a  simple  illustration ;  quite  frequently  it  has  been 
necessary  in  the  course  of  alteration  and  repairs  on  the  section 
of  road  over  which  I  have  charge  to  take  down  work  put  up 
under  the  direction  of  a  certain  faithful  employee  of  past  years 
whose  work  was  always  found  most  strongly  and  substantially 
put  together  until  it  has  become  a  proverb  among  my  men  when 
they  come  to  such  a  job  whose  thorough  workmanship  and 
honest  building  make  it  especially  hard  to  tear  down,  that  this 
must  have  been  one  of  Uncle  Joe's  jobs.  Now  if  this  man  in 
his  humble  way  imparted  so  much  of  his  honest  personality  to 
the  work  he  did  that  it  should  be  so  easily  recognized  in  after 
years,  do  we  i*ealize  the  great  possibility  before  us  of  imparting 
something  of  ourselves,  of  our  character,  not  only  to  the  work 
we  are  engaged  in,  but  also  to  the  men  directly  under  our 
charge.  If  we  do  realize  this,  I  am  sure  we  shall  all  be  more 
earnest  and  more  zealous  to  attain  for  ourselves  the  highest 
possible  achievement  of  knowledge,  of  wisdom,  of  truth,  of 
those  qualities  of  mind  and  heart  that  shall  enable  us  to  build 
for  ourselves  a  character  that  shall  not  only  give  us  position 
and  influence  in  the  world  to-day,  but  shall  help  us  in  after  life, 
and  shall  be  a  rock  of  strength  long  after  our  activities  have 
ceased.  It  might  seem  to  many  who  knew  the  already  high 
character  of  this  Association  in  its  individual  membership  un- 
necessary to  urge  a  still  higher  standard,  but  I  personally  feel 
that  with  one  of  old   I   can  say,  ^'  I  count  not  myself  to  have 
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apprehended,"  but  with  the  meagre  knowledge  already  attained 
I  would  press  on  with  eager  feet  to  higher  attainments  along 
the  same  line.     Therefore,  I  would  give  you  as  the  very  best 
possible  I  can  conceive  as  a  fitting  acknowledgment  of  the 
great  honor  you  have  conferred  on  me  as  the  greatest  require- 
ment and  surest  promise  of  success  for  this  Association  the 
highest  possible  ideal  of  personal  character  and  integrity.    The 
legitimate  fruitage  of  such  noble  lives  will  be  a  still  keener 
desire  for  knowledge,  coupled  with  broader  philanthropy  in  the 
diffusing  of  that  knowledge  gained  by  our  own  personal  appli- 
cation and  experience.     So  shall  we  be  led  to  go  out  and  tell 
other  men  of  the  great  benefit  to  be  received  from  membership 
in  this  Association,  thereby  increasing  our  membership  con- 
stantly.    We  shall  also  be  better  able  to  appreciate  these  ben- 
efits ourselves  and  shall  be  the  more  ready  to  take  up  the  arduous 
work  of    committee   investigation  and  reports  and  shall  the 
more  cheerfully  assist  these  committees  in  their  search  for  in- 
formation on  the  various  subjects  of  interest  and  importance 
which  we  shall  take  up  from  time  to  time,  thus  enabling  them 
to  make  more  comprehensive  and  complete  reports  adding  very 
greatly  to  the  value  of  the  work  we  take  up,  until  our  published 
Proceedings  shall  become  the  standard  for  information  in  the 
bridge  and  building  department  for  every  progressive  railroad 
oflScial,  not  only  in  America,  but  for  the  whole  world  as  well. 
This  may  seem  like  a  very  great  undertaking  and  to  some  may 
seem  even  impossible,  and  I  am  quite  free  to  confess  that  for  a 
few  men  this  might  be  well  nigh  impossible,  but  I  am  quite 
sure  that  even  this  high  ideal  may  be  realized  by  thoroughly 
organized  and  united  individual  effort.     But  to  accomplish  this, 
each  member  must  feel  something  of  responsibility  in  the  matter 
and  do  his  best.     The  trouble  seems  to  me  to  be  that  most  of 
us  tinnkwecan  do  so  little  that  we  neglect  to  do  what  we  might 
toward  this  great  end.     I  once  read  a  poem,  the  words  of 
which  I  have  forgotten,  but  the  thought  was  this,  that  there  are 
but  two  classes  of  people  in  the  world,  those  who  lift  and  those 
who  lean,  and  I  am  sure  that  none  of  ns  wish  to  belong  to  the 
latter  class.     There   is   no   member  of    this   Association   so 
humble  but  that  he  can  add  something  to  the  fund  of  knowledge 
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gained  by  practical  expericDce  which  makes  our  publications  so 
valuable  and  so  sought  after  by  practical  progressive  men.  Let 
us  not  think  then  that  because  we  are  not  giants  that  we  cannot 
help  to  lift  our.  Association  into  thii»  exalted  position,  but  let 
us  rather  go  forward  to  attain  all  the  knowledge  possible. 
Then  let  us  freely  impart  that  knowledge  to  others,  especially 
to  the  various  committees  appointed  each  year  on  the  subjects 
chosen  for  investigation.  I  am  very  much  pleased  to  see  so 
many  good  men  applying  for  membership  and  I  desire  to  say 
to  these  new  members  that  we  are  very  glad  to  welcome  them 
for  service,  for  we  propose  to  put  in  the  hardest  kind  of  work 
daring  the  sessions  of  this  convention,  aDd  we  want  every  one 
to  give  us  the  best  he  can  from  his  own  experience  on  the  sub- 
jects up  for  discussion,  and  then  we  propose  to  play  just  as 
hard  for  a  short  time.  But  as  we  shall  separate  and  go  to  our 
various  posts  of  duty,  let  us  each  bear  with  us  this  thought 
that  during  all  the  weeks  of  the  coming  year  we  will  have  the 
good  of  this  Association  on  our  minds  and  will  do  all  in  our 
power  towards  the  attainment  of  the  high  ideals  we  have  herein 
set  before  us. 

I  am  very  sorry  to  say  that  the  Death  Angel  has  invaded  our 
ranks  during  the  past  year,  and  the  old  adage  has  again  proved 
trae  that  he  loves  a  shining  mark,  but  we  are  glad  to  know 
that  our  brothers  who  have  gone  before  us  gave  ample  evidence 
during  their  lives  with  us  of  their  faith  in  our  high  ideals  and  by 
their  earnest  lives  have  helped  us  towards  the  attainment  of 
these  ideals. 

I  have  perhaps  already  wearied  your  patience,  but  I  feel 
deeply  the  great  importance  of  these  things,  especially  from 
the  standpoint  of  individual  character  and  effort  and  am  ex- 
ceedingly anxious  that  we  shall  not  be  content  with  the  grand 
work  accomplished  in  the  past  to  the  extent  of  relaxing  our 
efforts,  but  rather  that  we  shall  go  forward  to  greatly  increased 
effort  along  these  lines  that  have  proved  so  successful  in  the 
past. 

I  desire  to  thank  you  all  for  the  good  work  you  have  done 
this  year  and  to  entreat  that  though  the  obstacles  in  our  path- 
way may  be  many  and  great,  that  we  may  press  on  toward  that 
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high  standard  of  individual  character  and  effort  that  shall  make 
this  AsBOciation  most  prosperous  and  shall  enable  us  to  achieve 
unqualifled  success.     (Applause.) 

President. — We  will  pass  the  fifth  item  of  business  and  take 
up  the  sixth  item,  the  payment  of  annual  dues  and  distribution 
of  badges.  At  the  meeting  of  the  Executive  Committee  held 
last  fall,  the  subject  of  badges  for  the  wives  of  members  came 
up.  The  Executive  Committee  has  decided  that  each  member 
shall  have  a  badge  for  himself  and  also  provided  a  badge  for 
each  of  ttie  lady  members,  or  rather  the  wife  of  each  member, 
similar  to  our  own,  only  gold  instead  of  silver.  Please  under- 
stand that  we  also  have  guest  badges,  as  in  former  years,  which 
will  be  distributed  to  every  guest  attending  our  Convention, 
but  these  special  badges  I  mention  are  simply  for  the  wives  of 
inouU>or8  only.  Each  member  is  entitled  to  one  for  his  wife ; 
if  he  has  n*t  a  wife,  he  is  not  entitled  to  one ;  you  see  we  are 
putting  a  pi^emium  on  married  members,  which  is  an  induce- 
monl  for  every  giK>d  member  to  get  married.  We  will  now  take 
a  recess  and  1  will  ask  the  members  to  come  forward  to  pay 
their  annual  dues  and  to  receive  these  badges,  after  which  the 
ladies  will  In?  excused  if  they  so  desire.  The  assistant  secre- 
tary will  chock  the  names  as  the  badges  are  given  out  to  each 
memlHH'  for  his  wife  and  to  each  guest  here  present  we  will  pre- 
sent a  gue^fs  badge,  and  if  there  is  any  member  here  who  has 
not  a  wemUn^s  badge  and  never  receivevl  one,  he  is  entitled  to 
one«  or  if  any  memlvr  has  left  his  own  at  home  inadvertently 
he  can  rvceive  one  for  this  Convention,  and  return  it,  ple&se,  to 
the  soinvtarv  at  the  olo^  of  this  meelinsr, 

A  ivoess  was  then  taken  for  the  payment  of  the  annual  dues 
and  the  dislributiv^n  of  memlvrs'  badiies,  badsres  for  wives  of 
the  uuMulvrs*  and  ctiost  badires, 

l*residont. — lUnuKMnou,  you  will  t>o!ne  to  on.ler«  please,  again 
atvl  x«v  «:li  prxxHHxl  with  the  re^iular  business. 

l^vsivicnt* — We  will  pAss  the  reavlir.^  of  the  minutes  of  the 
last  iv,<v:i;*4r,  1  do  :his  booa::se  the  :r.ir.u:es  of  the  last  meet- 
ii'C*  v^r  the  ^^rvxxwiirs?^  of  :>«*  *ast  arr.r.al  Coovouiiv^n,  were^ 
iss,u\i  iu  i^:;r.uxi  forra  ar.d  every  nx:i:lvr  iwxivevi  c*iie,  so  il  is^ 
v;rrtvoss*:v  to  rvs,i  :.unu 
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President. — We  are  now  ready  to  listen  to  the  report  of  the 
secretary. 

Secretary  Patterson  thereupon  read  his  annual  report. 

REPORT  OF  SECRETARY. 

To  the  ABSOciation  of  Railway  Superintendents  of  Bridget  and  Build- 
ings : 

Gentlemen:  Your  secretary  submits  the  following  report  for  the 
year  endioK  October  20,  1003.  The  Executive  Committee  met  in  Mr. 
McGona^le^s  private  car  at  Ely,  MIdq.,  October  20,  1902,  on  the  trip 
throuji^h  the  Iron  Radge  of  Minnesota.  On  account  of  the  length  of 
time  and  the  expense  of  the  mid-year  meeting,  it  was  left  with  the 
president  and  chairman  to  attend  to  the  necessRry  business  by  corre- 
spondence. Mr.  A.  £.  Eillam  and  W.  E.  Alexander  wei*e  appointed  & 
local  committee  to  an*ange  for  our  next  Convention  at  Quebec,  and^ 
in  conjunction  with  the  president,  subsequently  presented  a  pro- 
gramme for  our  Thirteenth  Annual  Convention.  On  Februaiy  22, 
1908,  our  worthy  treasurer,  Mr.  N.  W.  Thompson,  was  suddenly  called 
hence.  We  shall  miss  him,  he  being  a  charter  member,  and  alwaya 
present  at  our  Conventions.  A  proper  memoir  will  be  presented  ta 
you  by  the  committee.  Long  nr^y  his  memory  remain  with  us.  We  have 
now  on  our  roll  183  names  and  50  applications  to  be  acted  upon  to-day, 
and  our  ARSOoiation  is  in  a  prosperous  condition.  I  wish  to  thank 
our  advertising  patrons  for  their  liberal  support  and  kindly  greetings; 
also  to  thank  the  members  for  their  hearty- co-operation  and  support. 

FINANCIAL. 

Dr. 

To  cash  on  hand  at  last  report $318.4S 

cash  received  for  dues  and  new  members         .        .  442.05 

cash  received  for  advertisements 900.00 

cash  received  for  sale  of  books  and  tables        .        .        .  30.75 


$1,695.2$ 
Cr. 

By  cash  paid  out,  for  which  I  hold  vouchers         .  .    $l,.504.2O 

Balance  in  my  hands $191. OS 

Respectfully  submitted, 

S.  F.  Patterson, 
Secretary., 

President. — What  will  you  do  with  the  secretary's  report? 

Mr.  Reid. — I  move  that  the  report  be  accepted  as  read. 

Motion  seconded. 

President. — If  no'  objection,  the  report  is  accepted. 

President. — We  will  now  listen  to  the  annual  report  of  the 
Executive  Committee. 

Annual  report  of  the  Executive  Committee  was  thereupon 
read  by  the  assistant  secretary,  Mr.  C.  A.  Lichty. 
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ANNUAL  REPORT  OF  EXECUTIVE  COMMITTEE. 

Ely,  Mm.,  Oct.  S4, 1902. 

MintUeM  qf  Exeeutire  Committee  Meetimg  held  on  board  Mr.   NT.  A, 
MeGonagle'M  Frit  ale  Car  on  road^  Ely^  if  inn.,  Friday  evening  ^  OcL 

Meeting  called  to  order  by  Secretary  Patterson,  8:  50  o^ clock  p.  m. 

Present:  J.  H.  Cammin,  S.  F.  Patterson,  B.  F.  Pickerinfr*  A.  S. 
Markley,  C.  P.  Austin,  C.  A.  Lichty,  J.  H.  Harkley,  W.  A.  McGon- 
aide,  and  A.  Montzbeimer.  In  tbe  abaenoe  of  the  chairman,  Mr. 
Pickering  was  called  to  the  chair.  On  motion  of  Mr.  Cummin,  Mr. 
W.  6.  Ber|(  was  appointed  an  editing  committee,  to  act  in  eonjnnc- 
tlon  with  the  secretary  in  preparing  matter  for  the  proceedings  of 
oar  twelfth  annual  convention.  On  motion  of  Mr.  McGonagle,  Mr. 
A.  E.  Killam  and  W.  E.  Alexander  were  appointed  a  Ktcal  committee 
on  arrangements  for  our  next  Convention.  Mr.  Cummin  moved  that 
1,000  copies  of  the  proceedings  be  printed.  Motion  carried.  On  reg- 
ular motion,  made  the  price  of  proceedings  same  as  in  the  past,  75 
cents  per  copy.  On  motion  of  Mr.  Cummin  (after  discussion),  decided 
that  the  whole  matter  of  dispensing  witli  the  mid-year  Executive 
Committee  meeting  and  transacting;  the  necessary  business  of  the 
meeting  by  correspondence  instead,  be  left  to  the  president  and  chair- 
man of  the  Executive  Committee.  Minutes  of  meeting  read  and  ap- 
proved.   Adjourned,  10:07  p.  m. 

MoHTBEAL,  October  10, 1908. 

Mlaui^s  of  Meeting  of  the  Executive  Committee  held  at  the  Queen's 
Hotel,  Montreal,  Canada,  7  o^ clock  p.  m.,  if  onday,  October  19, 190S. 

Members  present:  President  B.  F.  Pickering,  Secretary  S.  F.  Pat- 
terson, James  Stannard,  J.  H.  Markley,  A.  S.  Markley,  A.  Monts- 
heimer,  C.  A.  Lichty,  and  A.  W.  Merrick.  Meeting  called  to  order  bv 
President  Pickering.  Report  of  Secretary  Patterson  read  by  himself, 
showing  the  Association  to  be  in  a  flourishing  condition.  On  regular 
motion  of  Mr.  J.  H.  Markley,  decided  that  the  secretary's  report  be 
accepted  and  referred  to  the  Convention.  Minutes  of  last  meeting  of 
the  Executive  Committee,  which  was  held  at  Ely,  Minn.,  on  board 
Mr.  McGonagle^s  private  car,  were  read  by  Secretary  Patterson.  Min- 
utes had  already  been  approved  at  the  last  meeting.  Secretary  stated 
for  information  of  the  Executive  Committee  that  Mr.  George  W. 
Andrews  was  $11  in  arrears  for  due^,  and  on  regular  motion  the  secre- 
tary was  instructed  to  again  communicate  with  Mr.  Andrews  in  regard 
to  his  dues,  and  in  event  that  he  did  not  pay  up,  that  his  name  be 
dropped  from  the  list  of  members,  prior  to  the  publication  of  the  next 
proceedings.  The  secretary  stated  he  had  received  resignations  from 
the  following  members:  Mr.  N.  M.  Markley  and  Mr.  6.  C.  Nutting, 
which  were  accepted.  Moved  by  Mr.  Liclity  that  meeting  adjourn, 
subject  to  call  of  the  president.    Motion  prevailed. 

Minutes  of  Meeting  of  Executive  Committiee  held  in  Frontenac  Hotel, 
Tuesday  morning,  9 :30  6*  clock,  October  JO,  1903. 

Members  present:  B.  F.  Pickering,  James  Stannard,  A.  S.  Markley, 
J.  H.  Markley,  S.  F.  Patterson.  C.  P.  Austin,  A.  W.  Merrick,  and  C.  A. 
Lichty.  Meeting  called  to  order  by  Mr.  Pickering.  Minutes  of  last 
meeting  read  and  approved.  Decided  that  ofiBcial  badges  for  wives  of 
members  of  tlie  Association  be  furnished  to  wives  of  members  only. 
On  regular  motion,  decided  that  the  Association  would  pay  one  half 
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of  the  expense  of  the  sleeping-car  transportation  for  one  berth  for 
the  members  onlv  for  the  side  trip  to  Sydney  and  return.  On. motion 
of  Mr.  J.  H.  Markley,  meeting  adjourned  sine  die, 

S.  F.  Patterson, 
Secretary, 

Mr.  Biirrill. — Mr.  Cliairman,  I  move  that  the  report  take  the 
usoal  course.     Motion  seconded  and  carried. 

President. — In  reference  to  the  report  of  the  treasurer,  you 
nil  know,  as  I  said  before,  that  our  treasurer  has  gone  to 
report  to  a  Higher  Court  since  we  last  met,  and  I  would  say 
for  the  information  of  the  members  that  there  has  been  no 
one  appointed  in  his  place,  for  the  reason  that  your  constitu- 
tion makes  no  provision  for  filling  a  vacancy  between  the  ses- 
sions of  the  Association.  As  president,  when  notified  of  the 
treasurer's  death,  I  immediately  looked  this  matter  up  and  took 
legal  counsel  in  the  matter,  and  it  was  decided  that  there  could 
be  no  legal  appointment  made,  and  so  the  matter  has  stood 
just  there.  We  have,  as  our  last  report  showed,  $719.51 ,  cash  on 
hand  in  the  treasurer's  hands,  and  that  was  deposited  in  the 
bank  at  Fort  Wayne,  Ind.,  in  the  name  of  the  treasurer  of 
this  Association,  and  could  not  be  drawn  except  by  a  treasurer 
legally  elected  by  this  Association,  and  that  matter  will  come 
up  later  on,  and  when  we  elect  a  treasurer  he  will  be  duly  qual- 
ified to  take  possession  of  this  money.  A  draft  has  been 
made  on  the  treasury  since  the  last  report  for  $150,  and  $12.62 
interest  has  been  added,  making  a  balance  to  turn  over  to 
the  new  treasurer  of  $582.13.  This  would  therefore  consti- 
tute the  treasurer's  report. 

President. — The  next  item  of  business  is  the  appointment  of 
committees,  and  I  find  that  of  the  committee  that  was  ap- 
pointed last  year  on  the  selection  of  subjects,  there  are  not 
many  of  them  present ;  in  fact,  so  far  there  is  only  one  mem- 
ber, Mr.  D.  C.  Zook.  Mr.  Vandergrift  is  on  his  way  here,  and 
I  had  intended  to  have  that  list  filled  out,  but  I  have  not  done 
so,  and  I  will  announce  those  later  on.  I  will  now  announce 
the  following : 

NOMINATING  COMMITTBE. 

A.  8.  Markley,  James  Stannard,  W.  £.  Alexander,  F.  S.  Edinger, 
A.  E.  Killam. 
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AUDITINO  OOMMITTBE. 

J.  P.  Canty,  U.  RettiDghouse,  H.  H.  Eggleston. 

OBITUABY  COMMITTEB. 

C.  M.  Large,  C.  P.  Austin,  J.  T.  Carpenter. 

COMMITTEE  ON  RESOLUTIONS. 

A.  W.  Merrick,  A.  Mountfort,  J.  I.  Banks,  A.  O.  Cunningham. 

President.  —All  those  intendiDg  to  take  the  trip  to  Sydney- 
who  have  not  yet  given  their  names  to  Mr.  Montzheimer  wilt 
please  do  so  as  soon  as  possible,  so  plans  can  be  made  for 
their  accommodation.  I  will  state  that  the  Intercolonial  Rail- 
way has  very  kindly  offered  us  a  special  train  composed  of  five 
Wagner  sleeping  cars  and  two  dining  ears,  leaving  here  next 
Saturday  morning,  or  rather  Friday  night.  The  cars  will  be 
ready  Friday  night  by  probably  ten  o'clock  p.  m.,  just  across 
the  river  at  Levis.  In  order  to  vary  the  monotony  of  eating 
on  the  dining  cars  all  the  time,  they  have  provided  for  stop- 
ping at  some  of  the  hotels  for  some  of  our  meals.  There  are 
many  other  matters  of  interest  in  regard  to  this  trip  which 
will  be  announced  later,  but  I  want  to  say  in  regard  to  this 
train,  etc.,  that  I  think  it  is  the  most  liberal  provision  that  I 
ever  knew  to  be  made  to  an  association  of  this  character,  and 
I  trust  every  one  can  go  on  this  trip.  The  Intercolonial  Rail- 
way extends  an  invitation  not  only  to  the  members  of  thi» 
Association  but  to  all  their  visiting  friends.  The  transporta- 
tion is  entirely  free  to  this  Association  and  all  visiting  friends,, 
and  all  that  has  to  be  paid  is  the  sleeping  car  transportation. 

Mr.  Killam. — The  mayor  of  Sydney,  Cape  Breton  Island^ 
has  just  wired  me  that  he  wants  us  to  give  them  more  time^ 
wants  twice  as  much  time,  and  if  we  do  that,  it  will  take  a 
little  longer  than  originally  arranged  for. 

Mr.  Reid. — According  to  the  circular  it  shows  that  we  are 
to  reach  Montreal  Wednesday  evening. 

Mr.  Montzheimer. — I  think  a  great  many  may  object  to 
lengthening  the  trip,  and  if  possible  I  think  we  should  get 
back  at  the  time  stated,  which  is  some  time  Wednesday  night, 
because  so  many  have  planned  to  get  back  home  on  a  certain 
day. 
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President. — No  doubt  that  can  be  arranged  for  all  right. 
There  is  one  of  the  greatest  steel  plants  being  constructed  and 
partially  in  operation  at  Sydney  that  we  have  in  the  country, 
but  no  doubt  it  can  be  arranged  to  get  back  to  Montreal 
Wednesday  evening  all  right. 

Mr.  A.  S.  Markley. — I  would  like  to  see  all  the  members  at 
the  close  of  this  meeting  that  are  on  the  Nominating  Commit- 
tee. 

President. — We  will  hear  the  report  of  the  Committee  on 
Relief. 

Report  of  Committee  on  Relief  was  thereupon  read  by  Mr. 
Lichty. 

Hotel  Chateau  Fbontenac, 

Quebec,  Oct  20,  1003. 

To  the  Officers  and  Members  of  the  Association  of  Eailway  Superin- 
tendents  of  Bridges  and  Buildings: 

Your  committee  appointed  on  Relief  at  our  last  meeting,  which 
was  held  at  West  hotel,  Minneapolis,  Minn.,  are  happy  to  report  that 
during  the  past  year  there  liave  been  but  few  applications  for  relief, 
but  your  committee  have  received  quite  a  number  of  inquiries  from 
ofScials  of  different  roads  for  competent  men,  to  which  your  commit- 
tee ffave  prompt  attention,  and  are  pleased  to  say  that  we  have  suc- 
ceeded in  placing  several  of  our  members  in  good  positions. 

Trusting  this  report  will  meet  with  the  approval  of  our  Association, 
the  same  is  respectfully  submitted. 

James  Stannabd, 

M.  Rinet, 

J.  W.  Morgan, 

A.  Mountfort, 

F.  S.  Edingbr, 

Edwakd  Babrington, 

Committee. 

Motion  made  to  receive  the  report  seconded  and  carried. 
Mr.  Staunard. —  I  move  we  adjourn  until  two  o'clock. 
Motion  seconded  and  carried. 
President. — We  will  stand  adjourned  until  two  o'clock. 
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AFTERNOON   SESSION,  TUESDAY,  OCTOBER  20, 

1903. 

President. — Please  come  to  order,  gentlemen.  You  will  no- 
tice that  our  committee  on  selection  of  subjects  that  was 
appointed  last  year  for  selecting  subjects  for  the  next  year  are 
not  all  present  by  any  means,  and  so  I  will  appoint  additional 
members  on  that  committee.  It  is  a  very  important  matter, 
the  selection  of  subjects  for  investigation  and  discussion,  and 
I  would  like  to  have  not  only  these  men  that  I  am  going  to 
name  on  the  committee  serve,  but  would  like  to  have  every  one 
who  has  any  subject  in  mind  to  present  it  to  that  committee. 
The  additional  members  are  as  follows :  James  T.  Carpenter, 
H.  Rettinghouse,  J.  P.  Snow,  F.  S.  Edinger,  H.  A.  Horning, 
John  H.  Markley,  Arthur  Montzheimer.  This  is  in  addition 
to  the  present  list. 

President. — I  would  like  to  announce  that  this  committee  on 
selection  of  subjects  will  meet  for  conference  immediately  after 
the  close  of  this  session  this  afternoon,  and  I  d^ire  a  full  rep- 
resentation of  all  of  the  committee  that  are  present. 

President. — We  will  next  listen  to  the  report  of  the  Memoir 
Committee. 

Report  thereupon  read  by  assistant  secretary,  Mr.  Lichty : 

REPORT  OF  COMMITTEE  ON  MEMOIRS. 

Tour  Committee  on  Memoirs  presents  herewith  memoir  of  our  de 
•ceased  member,  K.  W.  Thompson,  who  died  February  22,  1903,  at 
Fort  Wayne,  Ind. 

Walter  G.  Brbq, 

CommitUe, 
October  10,  1903. 

MEMOIR.* 

Nelson  W.  Thompson. 

Elected  Member October  18, 1892. 

Third  Vice-President 1892-1898. 

Treasurer 1896-1903. 

Elected  Honorary  Life  Member   .  October,  1902. 

Died February  22,  1903. 

Nelson  W.  Thompson  was  born  in  Orleans  county.  N.  Y.,  on  May  0, 
1830,  aod  died  of  apoplexy  at  Fort  Wayne,  Ind.,  February  22,  1903,  at 

*  Memoir  prepared  by  Walter  G.  Ber^,  from  data  fomished  by  Mr.  Thomp- 
son's brother,  GeorKe  w.  Thompson,  of  Grand  Rapids,  Mloh.,  and  from  rec- 
ords in  the  Proceedingrs  of  the  Association. 
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the  age  of  nearly  73  years.  He  was  apparently  in  perfect  health,  had 
eaten  dinner,  gone  to  the  barn  and  cared  for  his  horse,  and  afterwards 
returaed  to  the  house  and  sat  down  to  talk  with  some  friends  wlio 
had  called  to  visit  him.  Without  a  moment's  warning;;,  and  while  en- 
gaged in  conversation,  his  head  suddenly  dropped  and  he  expired. 

He  was  buried  at  Osseo,  Hillsdale  county,  Mich.,  in  the  East  Hill 
cemetery,  on  the  old  Thompson  homestead  farm,  which  he  owned 
There  are  a  number  of  pathetic  coincidences  connected  with  Mr» 
Thompson's  sudden  death.  The  services  were  conducted  in  the  old 
home  that  he  had  lived  in  sixty-five  years  previously,  and  he  was 
buried  within  two  hundred  feet  of  the  site  of  the  old  log  schoolhouse 
he  had  attended  as  a  boy.  The  funeral  took  place  on  February  26, 
1903,  the  fiftieth  anniversary  of  his  wedding.  Mr.  Thompson  had 
shortly  before  his  death  arranged  to  fit  up  a  house  on  the  same  lot 
that  he  commenced  housekeeping  in  after  his  marriage  fifty  years 
ago,  and  had  expected  to  move  from  Fort  Wayne  to  his  new  house 
and  old  home  at  Osseo  during  the  spring  of  1903. 

Mrs.  Thompson,  well  known  to  many  members  of  the  Association, 
owing  to  her  almost  steady  attendance  with  her  husband  at  our  an- 
nual conventions  for  the  la.st  ten  years,  has  sold  the  Fort  Wayne 
Eroperty  since  Mr.  Thompson's  death  and  is  now  living  in  the  new 
ome  at  Osseo,  carrying  out  the  plans  Mr.  Thompson  had  framed 
prior  to  his  death. 

Mr.  Thompson  left,  besides  his  wife,  two  brothers,  George  W. 
Thompson,  a  lawyer  of  Grand  Rapids,  Mich.,  and  F.  W.  Thompson 
of  Hillsdale,  Mich.,  and  a  sister,  Mrs.  Elizabeth  Lamb  of  Hillsdale, 
Mich. 

Mr.  Thompson's  father  took  up  land  in  1836  at  Osseo,  township 
of  Jefferson,  Hillsdale  county,  Michigan,  and  moved  his  family  from 
Adrian,  N.  T.,  to  the  farm  at  Osseo  in  183S,  known  later  as  the 
Thompson  homestead.  Mr.  Thompson  lived  at  Osseo  until  about 
thirty  years  ago,  when  he  took  service  with  the  Pennsylvania  com- 
pany, and  subsequently  moved  to  Fort  Wayne,  Ind. 

Mr.  Thompson  attended  school  at  Adrian,  and  subsequently  at 
Osseo,  during  the  winter  months  in  the  log  schoolhouse^  at  that  place. 
He  left  his  father's  farm  when  seventeen  years  old  and  worked  on 
the  Mississippi  river,  on  the  Wabash  canal,  and  on  the  Erie  canal. 
He  then  returned  to  Osseo  and  married  Miss  Nancy  Orcutt,  on  Feb- 
ruary 26,  1853. 

Mr.  Thompson's  railroad  career  started  in  1859,  although  he  used 
to  jokingly  claim  that  he  had  started  railroading  at  the  age  of  nine 
Tears,  in  1839,  when  the  Lake  Shore  Railroad  was  being  built  near 
his  home  in  Hillsdale  county,  Mich.,  as  he  was  frequently  allowed  to 
drive  a  cart  from  the  pit  to  the  dump.  Starting  in  18o9,  he  worked 
in  succession  for  the  Lake  Shore  Railroad,  tlie  Fort  Wayne  and 
Bluffton  Railroad,  the  Canada  Southern  Railroad,  and  in  the  con- 
struction of  the  bridges  for  the  Richmond  road,  now  known  as  the 
Grand  Rapids  &  Indiana  Railway; 

After  the  completion  of  construction  on  this  road  he  had  charge 
of  bridge  repairs  for  a  year,  after  which  he  took  service  with  the 
Pennsylvania  company  as  foreman  of  bridges,  and  was  stationed  at 
Valparaiso,  Ind.  In  1876  the  ofiice  of  supervisor '  of  bridges  and 
buildings  was  created  on  the  westei*n  division  of  the  Pennsylvania 
lines,  northwest  system,  and  on  account  of  Mr.  Thompson's  great 
experience  and  marked  ability  the  position  was  tendered  to  him.  He 
accepted  it  and  moved  to  Fort  Wayne,  Ind.,  and  continued  in  this 
position  until  1897,  when,  owing  to  his  advanced  age,  he  was  retired 
to  the  position  of  assistant  supervisor,  and  subsequently,  in  1901, 
placed  on  the  pension  roll  of  the  Pennsylvania  company.    He  filled 
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the  responsible  position  of  supervisor  of  bridges  and  buildings  for 
twenty-one  years  with  marked  ability  and  to  the  entire  satisfaction 
of  bis  superiors,  and  on  account  of  his  justice  and  fairness  he  com- 
manded the  respect  and  esteem  of  his  subordinates. 

Mr.  Thompson  was  master  of  Star  Lodge,  No.  98,  F.  and  A.  M.,  at 
Hillsdale,  in  1868  and  1869,  and  had  served  continuously  as  treaxurer 
of  the  Association  of  Railway  Superintendents  of  Bridges  and  Build- 
ings from  1896,  which  position  he  held  at  the  time  of  bis  decease. 

Mr.  Thompson  was  elected  a  member  of  the  Association  of  Rail- 
way Superintendents  of  Bridges  and  Buildings  at  the  Cincinnati  con- 
vention iu  October,  1892,  and  was  at  the  same  convention  elected 
third  vice-president  for  the  following  year.  After  the  death  of  our 
former  treasurer,  Mr.  George  M.  Held,  Mr.  Thompson  was  elected 
treasurer  in  1896,  which  position  he  filled  continuously  until  the  time 
of  his  death.  In  October,  1902,  he  was  further  honored  by  being 
elected  a  life  member  of  the  Association. 

Mr.  Thompson  was  faithful  to  all  duties  assigned  to  him  by  the 
Associatiim.  He  attended  every  convention  from  1894  to  1902, 
namely,  at  Kansas  City,  New  Orleans,  Chicago,  Denver,  Richmond, 
Detroit,  St.  Louis,  Atlanta,  and  Minneapolis,  usually  accompanied 
by  his  wife,  so  that  their  presence  came  to  be  considered  as  an  estab- 
lished feature  of  every  convention.  In  addition  to  his  duties  as  treas- 
urer, Mr.  Thompson  served  repeatedly  on  the  various  committees  for 
Auditing,  Nominating,  Resolutions,  and  Subjects  for  Discussion.  In 
1896  he  served  on  a  committee  to  report  on  **The  most  suitable  ma- 
terial for  roofs  of  buildings  of  all  kinds."  He  was  an  ex-officio  mem- 
ber of  the  Executive  Committee  fnim  1896  to  the  time  of  his  decease. 

In  addition  to  his  long  continued  connection  with  the  business  in- 
terests and  committees  of  the  Association,  Mr.  Thompson  took  an 
active  interest  in  the  discussions  on  technical  subjects,  and  his  views 
were  eminently  respected  and  received  full  consideration,  owing  to 
his  known  ability  as  a  practical  bridge  and  building  man. 

Mr.  Thompson  will  be  remembered  by  his  friends  and  associates  as 
a  happy  and  genial  companion  and  true  gentleman  in  the  full  sense 
of  the  word.  He  had  a  strong  peraonality,  and  his  friendship,  when 
found,  was  warm,  true,  and  lasting.  He  was  active  and  energetic 
throughout  his  railroad  career,  enjoyed  the  confidence  of  his  railroad 
associates  and  superior  officers  in  a  marked  degree,  and  had  many 
warm  friends  in  the  professitm. 

The  above  partial  record  of  Mr.  Thompson's  faithfulness  to  his 
railroad  interests,  his  devotion  to  our  Association,  his  practical 
ability,  his  genial  marmer,  true  merit,  and  sterling  integrity,  and  his 
warm  friendship  for  many  members  of  our  Association,  make  it  diffi- 
cult to  embody  in  a  brief  memoir  all  the  good  points  and  qualifica- 
tions that  are  due  as  a  well-deserved  tribute  to  tlie  memory  of  a  dear 
friend  and  honored  associate,  of  whose  life's  work  it  can  be  truly 
said,  "Well  done,  thou  good  and  faithful  servant." 

President. — You  have  heard  the  rei^ort,  geutlemen,  what  is 
jour  pleasure  ? 

Mr.  A.  S.  Markley. — I  move  that  the  report  be  received  aud 
made  a  part  of  our  annual  proceedings. 

Mr.  Stannard. — T  will  second  that  motion. 

President. — The  report  is  accepted. 
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President.' — We  will  now  listen  to  the  report  of  the  Obit- 
uary Committee. 

Report  read  by  Mr.  Large  : 

REPORT  OF  OBITUARY  COMMITTEE. 

Whereas,  God,  in  his  infinite  wisdom  and  mercy,  has  removed 
two  of  our  memberR,  thus  severing  two  more  links  in  the  chain  of 
friendsliip  that  binds  us  together,  and  reminding  us  of  the  uncer- 
tainty of  liuman  life  and  the  certainty  of  death,  therefore,  be  it 

RfHolved,  Tliat  we  as  an  Association  sincerely  mourn  t)ie  loss  of 
our  beloved  brothers,  N.  W.  Thompson  and  W.  B.  Mitchell. 

Renolved^  Tliat  the  sympathy  of  this  Association  be  tendered  to  the 
widows  of  the  deceased  brothers  by  the  Secretary,  and  that  a  copy  of 
these  resolutions  be  printed  in  full  in  our  Proceedings. 

C.  M.  Large, 
C.  P.  Austin, 
J.  T.  Carpenter, 
Committee. 

President. — You  have  heard  the  report  of  the  Obituary  Com- 
mittee, what  shall  we  do  with  it,  gentlemen? 

Moved  and  seconded  that  the  report  be  received  and  printed 
in  the  Proceedings. 

President. — As  many  as  favor  the  motion  that  this  report  of 
the  Obituary  Committee  be  received  and  incorporated  in  our 
printed  Proceedings,  please  so  manifest  by  saying  Aye.  The 
motion  prevails  and  report  is  accepted. 

President. — The  next  item  we  will  take  up  is  the  reports  of 
-Committees  on  Investigations.  The  first  subject  is,  ^'Best 
false  work  for  rocky  bottom  in  rapid  currents  where  piles  can- 
not be  driven."  Mr.  Canty  is  chairman  of  that  committee, 
iind  if  he  is  not  present  we  will  pass  to  subject  number  two 
and  refer  back  to  this  later. 

President. — Next  is  subject  number  two,  "  Should  ties  of 
bridges  be  gained  so  as  to  leave  rail  without  camber,  or  should 
only  a  portion  of  camber  be  taken  ont?"  Mr.  Reid,  I  believe, 
has  prepared  a  report  on  this,  and  we  would  like  to  hear  from 
him. 

Mr.  Reid. — All  I  will  say  in  the  way  of  a  preliminary  report 
is,  that  owing  to  the  press  of  business  on  our  road  and  the 
limited  time  I  had  myself,  I  was  unable  to  get  a  meeting  of 
the  committee,  and  after  putting  it  off  as  long  as  I  dared  in 
the  hope  of  doing  so,  I  sent  out  circulars  to  the  different  mem- 
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bers  to  gather  what  information  I  could  in  that  way.  I  sent 
out  about  one  hundred,  and  received  replies  to  about  thirty,  I 
think,  and  even  since  then  I  have  been  unable  to  get  a  meeting 
of  the  committee,  but  I  sent  out  circulars  to  each  member  of 
the  committee,  stating  what  information  I  had  secured  in  a 
general  way,  and  giving  my  own  personal  views  on  the  matter, 
and  asked  them  to  express  their  wishes,  if  they  had  diflferent 
views  on  the  subject,  or  to  make  any  I'ecommendation  they 
chose  in  regard  to  the  committee  report.  I  i*eceived  a  reply 
from  Mr.  Cleaveland.  His  views  were  practically  the  same  as 
those  I  had  expressed,  and  the  other  members  I  have  not  yet 
heard  from. 

Report  on  subject  number  two  was  then  read  by  Mr.  Reid. 
(See  report  on  subject  number  two.) 

Mr.  Reid. — In  further  reference  to  my  report,  I  would  say 
that  there  are  a  few  letters  here  which  I  have  selected  from 
among  the  bunch  received,  and  which  I  would  like  to  read. 
You  would  probably  not  care  to  hear  all  of  them. 

Mr.  Reid  thereupon  read  a  number  of  letters  which  pertained 
to  his  report.  (See  letters,  to  be  printed  as  an  appendix  to 
the  report.) 

President. — We  will  now  take  up  subject  number  one, 
'^Best  falsework  for  rocky  bottom  in  rapid  currents  Where 
piles  cannot  be  driven."  Mr.  Canty,  the  chairman,  is  pres- 
ent now. 

Mr.  Canty. — Gentlemen  of  the  Association,  I  will  not  at- 
tempt to  read  the  report ;  it  is  too  long,  and  will  take  up  too 
much  time.  It  is  all  printed  here,  and  you  can  i*ead  it  at  your 
pleasure.  You  will  notice,  in  reading  the  report,  that  the 
majority  of  the  members  stated  in  their  articles  that  no  one 
particular  scheme  will  fit  all  cases,  and  the  committee  amved 
at  the  same  conclusion  and  simply  got  up  a  paper  which 
brought  tc^ether  the  vital  points  in  the  reports  from  the  dififer- 
ent  sections  of  the  country.  (See  i*eport  on  subject  number 
one.) 

President. — Subject  number  three,  "In  case  one  arm  of 
an  important  metal  drawbridge  over  a  deep  stream  should 
be  wrecked,  what   is   the   most   expeditious  way   to    restore 
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railway  and  water  traffic?"  Mr.  John  D.  Isaacs  is  chair- 
maD,  but  the  only  members  of  this  committee  that  J  see  pres- 
ent are  Mr.  Noon  and  Mr.  McNab.  Can  they  tell  us  anything 
about  the  report  ? 

Mr.  Noon. — I  have  not  taken  any  active  part  in  it,  only  cor- 
responded with  Mr.  Isaacs  in  regard  to  it,  and  therefore  could 
not  say  anything  about  it.  (See  report  on  subject  number  three.) 

President. — I  will  call  for  report  on  subject  number  four, 
''What  is  the  best  form  of  traveler  to  be  used  in  erecting 
steel  railway  bridges  of  spans  up  to  two  hundred  feet?" 
Mr.  Snow  is  the  only  member  of  the  committee  that  I  see  here. 
Mr.  Smith  is  chairman,  but  he  is  not  present.     Mr.  Snow. 

Mr.  Snow. — I  understand  my  name  is  on  this  committee, 
but  I  never  had  any  communication  with  the  chairman,  conse- 
quently do  not  know  what  his  mind  is  in  the  matter,  and  I 
cannot  give  you  any  report. 

President. — Mr.  Secretary,  have  you  received  any  report  on 
this  subject  number  four? 

Secretary. — No,  sir. 

President. — Number  five  next,  ''Best  method  of  protecting 
solid  steel  floors  of  bridges."  Mr.  A.  O.  Cunningham  of  the 
Wabash  Railroad  is  chairman  of  this  committee,  and  we  will 
be  pleased  to  hear  from  him. 

Mr.  Cunningham. — The  report  is  printed  in  full,  but  I 
notice  that  there  is  a  mistake  in  the  number  of  questions  that 
the  committee  sent  out.  I  notice  only  ten  questions  shown  in 
the  printed  report,  whereas  there  were  twelve  questions,  and 
the  two  omissions,  eleven  and  twelve,  were  due  to  an  error  on 
the  part  of  my  stenographer,  he  having  omitted  to  enclose 
another  sheet.  The  report  is  given  in  full  with  the  exception 
of  those  two  questions ;  however,  they  will  be  incorporated  in 
the  full  report  when  it  is  printed  in  the  Proceedings.  I  sent 
out  several  letters  and  the  list  of  questions  to  members  of  the 
committee,  requesting  them  to  make  any  alterations  they  de- 
sired, and  received  very  few  letters  in  return  from  members  of 
the  committee.  But  one  member  helped  me  at  all  in  the  mat- 
ter, and  the  others  were  too  busy  to  help ;  but  we  got  replies 
from  our  circular  letters  from  every  one  we  addressed  a  letter 
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to,  but  these  replies  were  so  varied  that  the  committee  could 
not  come  to  auy  definite  decision  in  regard  to  the  matter. 
(See  report  on  subject  number  five.) 

Pi-esident. — Subject  number  six,  "Best  plans  for  small  tool 
houses,  including  switchmen's  and  car  repairers'  shanties,  and 
section,  tool,  and  hand-car  houses,"  Mr.  J.  B.  Sheldon,  chair- 
man.    Mr.  Sheldon,  we  will  be  glad  to  hear  from  you. 

Mr.  Sheldon. — Mr.  President,  members  of  the  Association, 
in  making  this  report,  would  like  to  state  that  the  chairman 
had  great  difficulty  in  getting  any  response  from  the  other 
members  of  the  committee.  Tried  repeatedly  and  failed,  with 
one  exception.  One  of  our  North  Western  friends  who  was  on 
the  committee  was  heaid  from,  and  I  will  say  that  I  was 
unable  to  get  the  expressed  wishes  of  the  committee.  We 
appealed  to  members  of  the  Association  by  sending  out  circu- 
lars, and  received  something  like  twenty  odd  replies,  very  few, 
•however,  had  much  to  say  about  their  experiments,  but  sent 
plans,  which  are  here  on  exhibition,  and  each  member  can 
choose  whatever  plan  suits  him  best.  With  this  explanation 
I  will  submit  this  report,  and  say  that  the  plans  refeiTcd  to  are 
here  on  exhibition.     (See  report  on  subject  number  six.) 

President. — Next  is  subject  number  seven,  '^Best  practical 
sanitary  arrangement  for  small  stations  where  there  is  no  water 
or  sewer  system,"  Mr.  J.  H.  Markley,  chairman. 

Mr.  J.  II.  Markley. — Mr.  President  and  members  of  the 
Association,  I  have  the  same  complaint  to  make  as  the  others ; 
have  had  very  little  or  no  assistance  from  my  committee,  and 
one  member  is  among  our  friends  on  the  North  Western.  I  will 
only  read  the  main  part  of  the  report,  as  I  do  not  think  that 
it  is  necessary  to  read  the  attached  letters,  as  they  will  be 
printed  in  the  Proceedings. 

Report  was  thereupon  read  by  Mr.  J.  H,  Markley.  (See 
report  on  subject  number  seven.) 

President. — Subject  number  eight  will  be  next,  **Best 
method  of  making  annual  inspection  of  bridges  and  culverts, 
and  form  of  report  to  be  made."  Mr.  Walter  Gr.  Berg  is 
chairman  of  this  committee.  Mr.  Berg  is  unable  to  be  pi-es- 
ent,  and  the  only  other  member  of  this  committee  present  is 
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Mr.  Montzbelmer ;  in  fact,  I  do  not  Bee  him  in  the  hall  just 
now.  1  am  glad  to  say  that  we  have  a  very  full  report  here, 
and  a  very  valuable  one  as  well,  which  you  would  do  well  to 
consider  as  it  comes  up  in  the  routine  of  our  business.  (See 
report  on  subject  number  eight.) 

President. — Subject  number  nine,  '*  Water  filters,  or  other 
methods  of  purifying  water  for  engine  use."  Mr.  R.  C.  Sat- 
tley  is  chairman,  but  is  not  present.  Mr.  Hanks  is  the  only 
member  of  the  committee  present.  We  have  here  a  very  fine 
report. 

Mr.  Swett. — I  believe  Mr.  Rettinghouse  has  a  letter  from 
the  chaii-man  of  that  committee,  Mr.  Sattley. 

President. — We  would  like  to  hear  from  Mr.  Rettinghouse  if 
he  is  present. 

President. — As  Mr.  Rettinghouse  is  not  in,  we  will  pass  to 
the  next  subject,  and  take  this  up  again  when  he  comes  in. 
(See  report  on  subject  number  nine.) 

President. — The  next  subject  will  be  number  ten,  "Best 
method  of  storing  fuel  oil,  with  appliances  for  supplying  loco- 
motives, including  plan  of  water  stations,  showing  relative 
arrangements  of  fuel  and  water  supply."  Mr.  C.  C.  Mallard, 
chairman,  is  not  present,  and  I  do  not  think  there  is  a  member 
of  the  committee  that  is.  I  understand  our  secretary,  here, 
has  the  i*eport,  but  that  it  came  too  late  to  be  printed,  and  I 
think  in  view  of  that  fact  it  should  be  read.  I  will  call  upon 
our  assistant  secretary,  Mr.  Lichty,  to  read  the  report. 

Report  read  by  the  assistant  secretary.  (See  report  on 
subject  number  ten.) 

Secretary. — I  received  this  report  just  about  ten  minutes 
before  starting  for  Quebec,  therefore  had  not  time  to  have  it 
printed ;  sorry  not  to  have  had  it  in  season.  Here  are  some 
blue  prints  sent  in  connection  with  this  report,  which  are  for 
inspection.  Mr.  Mallard  regretted  very  much  his  inability  to 
be  present,  but  he  is  holding  down  a  new  job,  and  just  at  this 
time  he  did  not  feel  that  he  could  spare  the  time  to  come,  and 
expressed  a  good  deal  of  regret  on  that  account. 

President. — Subject  number  eleven  will  be  the  next  report 
to  take  up  :  "What  has  been  the  experience  in  the  use  of  con- 
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Crete  under  bridge  bed-plates  and  turn-tables  in  place  of 
pedestal  stones,  and  what  is  the  best  form  and  material 
for  bed-plates  under  various  styles  of  iron  bridges,"  Mr. 
J.  C.  Hain,  chairman. 

Secretaij. — I  will  state  there  is  no  report  on  subject  num- 
ber eleven,  and  I  would  further  add  that  I  received  a  communi- 
cation from  Mr.  Hain  something  like  two  weeks  ago,  in  which 
he  said  that  up  to  that  time  he  had  hoped  to  be  able  to  make  a 
report,  but  on  account  of  the  great  pressure  of  business  he 
would  be  unable  to  do  so,  and  regretted  ver}'  much  his  inabil- 
ity to  be  with  us.  The  assistant  secretaij  also  has  a  letter 
from  Mr.  Ilain,  which  I  will  ask  him  to  please  read. 

The  assistant  seci-etary  then  read  a  letter  from  Mr.  Hain, 
saying  that  it  was  impossible  for  him  to  present  a  report  on 
subject  number  eleven,  and  also  expressing  his  regret  on  ac- 
count of  not  being  able  to  attend  the  Quebec  convention. 

President. — Gentlemen,  that  completes  our  reports  for  this 
year,  and,  according  to  our  custom,  we  will  now  turn  to  the 
discussion  of  reports  presented  last  year  and  take  them  up  in 
their  order.  We  will  be  glad  to  hear  from  any  one  who  has 
had  any  experience  on  the  subjects  under  discussion  that  was 
not  covered  in  the  discussion  last  year.  The  fii*8t  subject  for 
discussion  that  was  presented  last  year  is  ^  ^Auxiliary  coaling 
stations,  best  designs,  capacity,  and  method  of  handling  coal." 
Report  was  made  by  Mf.  McGonagle,  and  it  was  quite  largely 
discussed,  but  would  like  to  hear  anything  in  addition  to  what 
was  presented  last  year.     (See  discussion.) 

President. — The  next  subject  which  we  will  now  take  up  is 
last  year's  subject  number  two,  ''Roof  coverings,  first  cost, 
life,  efficiency,  and  maintenance  expense  for  various  classes  of 
railroad  buildings."  Would  like  to  hear  from  some  one  on 
this;  it  is  a  very  important  subject.     (See  discussion.) 

President. — If  nothing  more  on  this  subject  we  will  pass  to 
the  next  subject,  which  will  be  number  three,  "  Mail  cranes, 
first  cost,  efficiency,  and  maintainanee  of  various  styles  in 
use."     (See  discussion.) 

President. — Before  we  adjourn  this  session  we  have  some 
announcements  to  make. 
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President  then  read  a  letter  from  Mr.  Z.  Paquet  of  Quebec, 
Hare  Point,  inviting  the  Association  to  call  at  their  large  fur 
and  glove  factories,  and  at  their  departmental  stores,  St. 
Joseph's  street,  and  wishing  all  the  members  a  hearty  welcome 
and  enjoyment  during  Iheir  stay  in  Quebec. 

President. — If  no  objection,  we  will  now  adjourn  to  meet  at 
7  ;  30  this  evening,  prompt. 

EVENING    SESSION,  TUESDAY,    OCTOBIi:R   20,    1903. 

President. — Gentlemen,  if  you  will  come  to  order  now  we 
will  proceed  to  business.  We  will  take  up  the  subjects  of  last 
yeai-'s  reports  for  discussion,  where  we  left  off  this  afternoon. 
I  find  that  there  was  no  report  made  on  the  next  two  subjects, 
four  and  five  last  year,  "Best  method  of  protecting  low  over- 
head structures  over  tracks  from  gases  and  blast  of  locomo- 
tives" and  "What  has  been  the  experience  in  the  use  of  con- 
crete under  bridge-bed  plates  and  turn-tables  in  place  of 
pedestal  stones,  and  what  is  the  best  form  and  material  for 
bed- plates  under  various  styles  of  iron  bridges,"  respectively. 
There  was  no  report  and  no  discussion  of  either  of  these 
subjects. 

Mr.  Lichty. — There  are  a  number  of  members  with  us,  who, 
I  think,  can  give  us  some  good  information  on  subject  number 
four  and  who  probably  will  be  in  a  little  later  on,  and  I  think 
if  we  could  carry  this  subject  number  four  over  until  later,  we 
might  get  up  a  discussion  by  some  of  the  members  who  have 
had  considerable  experience  in  this  line. 

President. — What  action  will  you  take  in  the  matter,  gen- 
tlemen? 

Mr.  Snow. — Without  any  report  we  cannot  have  a  very 
interesting  discussion  unless  we  have  a  report  lo  start  on,  and 
it  seems  to  me  it  would  be  better  to  have  those  subjects  which 
have  not  been  formerly  reported  on,  put  in  the  next  year's 
programme  until  they  are  acted  upon,  and  decided  whether  or 
not  there  is  anything  in  them.  I  think  the  subject  is  worthy 
of  a  good  discussion,  but  it  is  a  question  whether  it  is  best 
to  discuss  it  without  any  report  or  wait  until  it  is  properly 
reported  on. 
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Mr.  Miller. — I  would  like  to  bear  this  subject  discussed.  I 
am  interested  in  this  subject  as  much  as  any  subject  on  the 
programoie.  On  our  viaduct  bridges  in  the  city  of  Chicago  it 
is  a  very  hard  matter  to  keep  them  from  being  eaten  out  by 
sulphur  smoke.  The  stringers  only  laet  eight  or  nine  years, 
and  if  there  is  some  method  of  protecting  or  preserving  them. 
I  would  like  to  know  it. 

Mr.  Lichty. — Mr.  Chairman,  I  would  make  a  motion  that 
we  recommend  to  the  new  president  of  this  Association  that  a 
committee  be  appointed  and  that  the  recommendation  he 
made  to  the  committee  on  subjects  that  this  question  he  con- 
sidered  at  the  next  meeting  and  that  Mr.  Miller  be  made  chair- 
man of  that  committee. 

President. — You  have  heard  the  motion  that  this  subject  be 
referred  to  the  committee  on  subjects  with  the  recommendation 
that  it  be  adopted  as  one  of  the  subjects  for  the  ensuing  year, 
and  with  the  further  recommendation  to  our  future  president 
that  Mr.  Miller  be  made  chairman  of  that  committee. 

Mr.  Large. — I  second  that  motion. 

President. — As  many  as  are  in  favor  of  this  motion,  please 
so  manifest  by  sav-iog  Aye.  Those  opposed,  Nay.  The  motion 
prevails. 

Mr.  Burrill. — I  would  sav  that  if  Mr.  Miller  cares  to  interest 
himself  in  the  transactions  of  the  last  meeting  of  the  American 
Society  of  Civil  Engineers  that  there  was  a  paper  brought  out 
at  that  meeting  bearing  on  this  subject,  from  which  he  might 
get  some  information. 

President. — ^That  disposes  of  subject  number  four  of  last 
year.  The  next  is  subject  number  five,  **  What  has  been  the 
experience  in  the  use  of  concrete  under  bridge  be<i-plates,  etc." 
I  will  say  this  subject  was  continued  over  to  this  year. 
I  persuaded  Mr.  J.  C.  Ilain  to  take  the  chairuianship  of  that 
committee.  It  ap|>ears  in  the  proceeiiings  that  the  chairman 
is  Mr.  Walter  G.  Rogers,  but  it  should  be  Mr.  J.  C.  Hain. 
Mr.  Rfnrers  informed  me  thai  it  would  be  utterly  impossible 
for  Lim  to  do  the  work,  and  Mr.  Haiu  accepted  the  chairman- 
ship alK)ut  two  weeks  ago,  but  informed  me  it  was  impossible 
to  make  the  re|x>rl.     What  will  you  do  with  this  subject?     Do 
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you  think  it  is  worth  while  to  coDtinue  it  to  another  year?  It 
was  subject  number  five  last  year ;  it  is  subject  number  eleven 
this  year. 

Mr.  Large. — It  strikes  me  that  this  is  a  very  important  sub- 
ject, and  I  think  it  would  be  well  if  we  could  arrange  to  carry 
it  over  for  still  another  year,  and  get  it  in  the  proper  shape. 
I  think  we  ought  to  do  so.  I  don't  think  we  ought  to  drop 
such  a  subject  as  that. 

Mr.  Montzheimer. — I  move  that  the  subject  be  carried  over 
until  next  year  and  a  new  committee  appointed. 

Mr.  Fletcher. — I  would  second  that  motion,  that  it  be 
carried  over  until  next  year. 

President. — Gentlemen,  you  have  heard  the  motion,  that 
this  subject  be  carried  over  to  next  year  and  a  new  committee 
appointed.  As  many  as  are  in  favor  of  this  motion  please 
manifest  by  saying  Aye.     The  motion  prevails. 

President. — The  next  subject  is  number  six,  "Best  design 
and  recent  practice  in  building  railroad  pile-drivers."  This 
subject  was  reported  on  last  year,  and  it  was  also  discussed  to 
some  extent,  but  we  should  be  pleased  to  hear  something 
further  on  the  same  line. 

Mr.  Lichty. — This  subject  was  pretty  thoroughly  covered 
last  year,  and  we  have  had  a  great  many  very  able  comments 
on  the  report,  also  on  the  discussion  of  same  that  was 
participated  in  at  last  year's  meeting,  and  I  think  that  unless 
the  members  have  something  new  to  offer  at  this  time  that  we 
should  proceed  to  the  next  subject,  unless  some  one  has  new 
views  to  offer. 

President. — What  is  your  pleasure,  gentlemen?  If  no  objec- 
tions we  will  pass  to  the  next  subject. 

President. — We  will  now  take  up  subject  number  seven  of 
last  year,  '*  Best  material  and  designs  for  roundhouse  pits, 
including  drainage  and  rail  fastenings."  Mr.  Arthur  Montz- 
heimer was  the  chairman,  and  report  was  prepared  by  him  last 
year  and  discussed  to  some  extent.  What  is  your  pleasure  on 
this  subject?     (See  discussion.) 

President. — Anything  further  on  this  subject?  If  not,  we 
will  pass  it. 


38 

Mr.  Lichty. — Unless  some  other  important  business  is  on 
hand,  I  move  that  we  adjourn. 

President. — If  nothing  further  on  this  subject,  perhaps  it 
would  be  wise  to  adjourn,  as  it  is  rather  late  to  take  up  a  new 
one,  but  before  we  do  so,  however,  as  Mr.  Canty  is  now  here, 
I  would  like  to  inquire  if  he  has  the  report  of  the  Auditing 
Committee  ready. 

Mr.  Canty. — Yes,  sir. 

President. — We  will  listen  to  the  report  of  the  Auditing 
Committee. 

Report  of  the  Auditing  Committee  was  thereupon  read  by 

Mr.  Canty : 

Quebec,  Can.,  October  20,  1908. 

To  the  Association  of  Railway  Superintendents  of  Bridges  and  Build- 
ings: 

The  undersi^rned  Committee  on  AuditiDg  have  examined  the  books 
and  vouchers  of  Mr.  S.  F.  Patterson,  secretary,  and  with  the  excep- 
tion of  a  clerical  error  of  11  cents  found  the  same  correct,  as  per  the 
following  recapitulation  of  receipts  and  disbursements: 

RECEIPTS. 

Dues  and  cash  on  hand  in  1902        ....       $755.48 

Sale  of  books 3».75 

Advertisements  900.00 

Total $1,695.28 

DISBURSEMENTS. 

Expenses 1,504.20 

Balance,  cash  on  hand $191.08 

J.  P.  Canty,  Chairman^ 
H.  Rettinghoitse, 
H.  H.  Eggleston. 

President. — You  have  heard  the  report  of  the  Auditing 
Committee.     What  do  you  wish  to  do  with  it? 

Mr.  A.  S.  Markley. — 1  move  that  the  report  be  adopted  and 
the  committee  discharged. 

President. — All  in  favor  of  that  motion  please  manifest  by 
saying  Aye.  Contrary  minded.  Nay.  Motion  prevails,  and 
the  report  is  adopted  unanimously. 

Mr.  StelTen. — I  would  make  a  motion  to  adjourn  until  10 
o'clock  to-morrow  morning. 

Mr.  A.  S.  Markley.— I  niove  that  we  make  it  9  o'clock,  as 
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there  is  a  good  deal  of  sigbtBeeing  to  be  done  to-morrow  and 
I  think  we  had  better  start  in  early. 

Mr.  Steflfen. — All  right,  I  withdraw  my  motion  to  adjourn 
until  10  o'clock  and  second  the  amendment  that  we  adjourn  to 
meet  to-morrow  morning  at  9  o'clock. 

President. — As  many  as  in  favor  of  this  motion  in  the 
amended  form  that  we  adjourn  this  meeting  until  9  o'clock 
to-morrow  morning,  please  manifest  by  saying  Aye.  Contrary, 
Nay.  The  motion  prevails,  and  we  stand  adjourned  until 
9  o'clock  to-morrow  morning. 

MORNING  SESSION,  WEDNESDAY,  OCTOBER  21,  1903. 

President. — Come  to  order,  gentlemen,  please,  and  we  will 
proceed  to  take  up  the  next  question,  which  was  the  eighth 
subject  of  last  year's  reports,  *'  Best  materials  for  weaiing 
surface  of  roadway  of  highway  bridge  floors."  The  subject 
was  reported  on  last  year,  the  chairman  of  which  was  Mr. 
W.  O.  Eggleston.  It  was  not  discussed  to  any  great  extent, 
and  we  are  expecting  that  you  will  want  to  say  a  good  deal 
about  that  this  morning.     (See  discussion.) 

President. — We  will  now  take  up  the  discussion  of  subjects 
of  this  year's  reports.  The  first  is,  "  Best  falsework  for 
rocky  bottom  in  rapid  currents  where  piles  cannot  be  driven." 
We  have  a  very  fine  report  on  this  presented  by  Mr.  Canty, 
the  chairman  of  the  committee,  and  we  are  waiting  to  hear 
what  you  have  got  to  say  about  it.     (See  discussion.) 

President. — We  will  pass  to  subject  number  two,  '*  Should 
ties  of  bridges  be  gained  so  as  to  leave  rail  without  camber, 
or  should  only  a  portion  of  camber  be  taken  out."  Mr.  R.  H. 
Reid  of  the  Lake  Shore  is  chairman.     (See  discussion.) 

President. — We  will  pass  to  the  next  subject  now,  subject 
number  three,  *'  In  case  one  arm  of  an  important  metal  draw- 
bridge over  a  deep  stream  should  be  wrecked,  what  is  the  most 
expeditious  way  to  restore  railway  and  water  traffic?" 

President. — I  will  say  that  the  chairman,  Mr,  Isaacs,  sent  a 
report  on  this  subject,  but  it  came  too  late  to  be  printed  in 
regular  form,  and  was  not  circulated  among  the  members 
before  this  convention. 
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Mr.  Canty. — I  do  not  see  how  we  can  discuss  it  very  intel- 
ligently, and  perhaps  it  woald  be  well  to  carry  it  over  until 
next  year. 

Mr.  Steflfen. — 1  move  this  subject  be  carried  over  to  next 
year's  convention.  It  is  one  that  can  be  looked  into  quite 
fully,  and  there  ai'e  quite  a  good  many  new  members  here  who 
would  probably  like  to  have  a  chance  to  discuss  it  later. 

Pi*esident. — Shall  we  have  a  discussion  on  this  report? 

Mr.  Montzheimer. — Was  that  report  read  ?  if  not,  and  it  is 
not  too  long,  I  think  it  should  be  read ;  at  least,  read  the  out- 
line of  it. 

President. — I  will  ask  our  assistant  secretarv  to  read  it. 

Report  on  subject  number  three  thereupon  read  by  the 
assistant  secretary.     (See  report.) 

President. — What  action  will  you  take  on  this  report,  gen- 
tlemen ? 

Mr.  Reid. — I  think  that  it  is  a  pretty  deep  subject,  and  it 
might  be  well  to  carry  it  over  to  another  meeting,  but  there  are 
one  or  two  points  in  connection  with  some  of  the  suggestions 
here ;  one  of  counterwei^htins:  the  draw  on  the  wrecked  side. 
You  take  a  270-foot  draw  span,  with  one  arm  entirely  gone, 
and  try  to  put  enough  counterweight  in  the  first  two  panels 
from  the  center  and  it  seems  to  me  it  would  tear  everything 
all  to  pieces,  and  the  other  method  of  the  pontoon  would  be 
too  slow  with  onlinarv  heavv  trartic,  and  I  do  not  think  it 
would  be  practicable,  but  if  there  is  any  one  that  has  had  ex- 
perience along  that  line,  I  think  it  would  be  valuable  to  get 
their  experience  emlKnlieil  in  a  further  re|K>rt,  because  this  is 
a  very  im(H>rtant  question. 

Mr.  Will. — Befoiv  this  question  is  passeil.  I  would  like  to 
suiTiTrst  that  the  subieot  also  iuchule  plate  cinier  draws,  in  case 
thev  should  K^xMut?  disaMeil. 

Presidonl. — Inasa:uoh  as  we  have  only  just  received  this 
rejx^rt  a:ul  not  had  lirr.e  to  caivfi:Ily  study  any  of  it,  I  think 
it  woi;M  l^?  well  to  pass  this  suHeet  until  next  year;  that  is, 
the  discussion  of  it,  un'oss  some  of  the  meml^rs  have  had 
ex]vrienoe,  as  Mr.  Reid  sugiiests.  If  so,  we  would  like  to 
hoar  fron:  ilieiu. 
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Mr.  Reicl. — I  think  it  would  be  well  to  continue  the  commit- 
tee on  this  subject  for  another  year,  in  order  to  secure  further 
information  if  possible,  to  enable  them  to  make  a  still  more 
valuable  report  by  that  time. 

President. — Mr.  Reid  has  suggested  that  the  committee  be 
continued  until  next  year,  with  a  request  to  secure  additional 
information  on  the  subject  if  possible.  I  do  not  know  but  that 
is  asking  considerable  of  the  committee.  Mr.  Isaacs  was  very 
kind  to  begin  with.  I  requested  a  good  many  members  to 
take  the  chairmanship  of  this  committee  last  year,  and  they 
all  refused,  until  finally  I  applied  to  Mr.  Isaacs,  and  he  very 
kindly  consented  to  do  what  he  could  in  the  matter. 

Mr.  Snow. — It  seems  to  me  this  committee  did  about  all 
they  could  on  this  subject.  It  is  unusual  to  continue  these 
committees  after  they  have  made  a  report,  as  Mr.  Isaacs  has 
done,  and  it  seems  to  me  that  it  is  hardly  necessary  to  depart 
from  the  usual  custom.  It  comes  up  next  year  for  discussion, 
any  way,  so  I  hardly  think  it  necessary  to  depart  from  the 
regular  rule,  as  I  believe  the  committee  evidently  have  d^one  all 
they  can  in  regard  to  the  matter. 

Secretary  Patterson. — I  will  say  to  any  members  that  are 
interested  in  this  subject,  if  they  will  send  written  discussions 
to  me,  I  will  insert  them  in  the  Proceedings,  and  be  glad  to 
do  so. 

President. — That  ground  could  be  covered  very  nicely  and 
perhaps  better  in  a  dififerent  manner.  The  majority  of  our 
members  will  not  know  anything  of  this  report  until  the  Pro- 
ceedings are  issued,  then  it  will  be  too  late ;  that  is,  too  late 
for  these  Proceedings,  and  so  we  will  take  it  as  the  sense  of 
this  meeting  to  request  all  members  to  give  attention  to  this 
subject,  and  if  they  have  had  any  experience  and  are  unable 
to  attend  the  next  convention,  to  send  written  discussions  to 
our  next  meeting.  That  might  be  easily  covered  by  a  motion 
to  that  effect,  and  then  the  whole  matter  will  appear  in  our 
Proceedings.  It  is  a  very  important  subject,  and  that  will 
bring  it  more  particularly  to  the  attention  of  our  members, 
perhaps. 

Mr.  Montzheimer. — I  will  make  a  motion  to  that  effect. 
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President. — It  has  been  moved  and  seconded  that  we  insert 
in  our  Proceedings  a  request  on  this  particular  subject  that  all 
our  members  shall  give  us  the  best  of  their  experience  in  writ- 
ten  discussions  if  unable  to  attend  the  next  convention.  If 
this  be  your  mind,  please  manifest  by  saying  Aye ;  contrary 
minded,  Nay.  The  motion  prevails.  We  will  now  pass  this 
subject  until  the  next  convention,  and  take  up  subject  number 
four,  "  What  is  the  best  form  of  traveler  to  use  in  erecting 
steel  railway  bridges  of  spans  up  to  two  hundred  feet."  We 
have  received  no  report  on  this  subject.  What  will  you  do 
about  it? 

Mr.  Mclntyre. — I  move  that  it  be  continued  to  next  year. 

Mr.  Reid. — Is  there  any  letter  or  any  communication  from 
any  member  of  the  committee  on  this  subject?  Did  they  say 
they  were  unable  to  make  a  report  for  lack  of  information? 
If  the  committee  are  working  on  it  and  endeavoring  to  get  out 
a  report,  it  might  be  well  to  give  them  more  time,  but  if  they 
cannot  do  anything  on  it,  it  might  be  advisable  to  appoint 
another  committee. 

President. — I  have  received  no  communication  myself. 

Mr.  Snow. — I  move  that  this  subject  be  referred  to  the 
committee  on  new  subjects  for  consideration,  to  do  with  as 
they  see  fit. 

Motion  seconded  and  carried. 

President. — We  will  pass  to  the  next  subject,  number  five, 
''Best  method  of  protecting  solid  steel  floors  of  bridges." 
This  was  reported  on  by  Mr.  A.  O.  Cunningham  of  the 
Wabash  Railroad,  and  the  reports  have  been  circulated  and 
are  familiar  to  all  the  old  members,  aud  we  are  now  prepared 
to  discuss  this  subject.     We  await  your  pleasure. 

Mr.  Stannavd. — On  account  of  going  out  this  afternoon  I 
move  that  we  now  adjourn  until  to-night. 

Mr.  Mark  ley. — I  would  like  to  meet  the  Committee  on 
Nominations  on  the  adjournment  of  this  session. 

President. — It  is  a  question  for  you  to  decide,  whether  we 
shall  continue  this  discussion  now  or  whether  to  take  this  up 
this  evening  and  have  an  evening  session  again  to-morrow 
evening. 
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Mr.  Montzheimer. — I  move  that  we  adjoarn  at  12  :  30. 

President. — You  have  heard  the  motion  that  we  adjourn 
this  discussion  at  12:30,  until  this  evening's  session.  As 
many  as  favor  this  please  say  Aye,  opposed,  Nay.  The  motion 
prevails,  and  we  will  adjourn  at  12  :  30.     (See  -disoussion.) 

Mr.  A.  S.  Markley. — For  the  boat  exeursioti  up  the  St. 
Lawrence  river,  that  has  been  arranged  for  by  Mr.  Killara,  I 
move  that  we  call  on  the  secretary  for  the  amount  to  pay  for 
this  transportation,  which  I  understand  is  $15. 

Motion  seconded  and  carried. 

President. — If  nothing  further,  gentlemen,  we  will  now  ad- 
journ to  meet  again  this  evening. 

« 

EVENING  SESSION,  WEDNESDAY,  OCTOBER  21,  1903. 

President. — Come  to  order,  gentlemen,  please. 

Mr.  A.  S.  Markley. — We  all  know  that  our  friend  and 
brother,  Mr.  Killam,  has  been  to  more  or  less  expense  in 
providing  this  entertainment  for  us,  printing,  postage,  tele- 
graphing, etc.,  and  I  am  quite  sure  that  we  all  feel  that  he 
should  not  personally  bear  this  expense,  and  I  move  that  we 
request  him  to  pass  his  bill  to  the  secretary  and  that  an  order 
be  drawn  on  the  treasury  for  the  necessary  amount  to  re- 
imburse him  for  all  the  money  he  has  paid  out  in  this  direc- 
tion. 

President. — You  have  heard  the  motion ;  as  many  as  are  in 
favor  of  same  please  manifest  by  saying  Aye,  The  motion 
prevails.     It  is  a  unanimous  vote  and  will  be  so  ordered. 

President. — I  will  now  declare  a  recess  to  allow  the  mem- 
bers to  come  forward  and  shake  hands  with  Mr.  Doucet,  chief 
engineer,  Quebec  &  Lake  St.  John  R.  R. 

Recess  was  then  taken  for  meeting  the  new  member,  Mr. 
Doucet. 

President. — Gentlemen,  will  have  to  call  you  to  order  again. 
We  like  these  pleasant  meetings,  and  we  certainly  enjoy  very 
much  making  a  member  of  Mr.  Doucet,  and  I  am  also  very 
much  pleased  to  say  that  we  have  with  us  to-night  the  general 
manager  of  the  Quebec   &  Lake   St.  John  line,   Mr.  J.  G. 
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Scott.  I  am  very  much  pleased  to  introduce  him  to  you.  Mr. 
Scott  will  you  favor  us  with  some  remarks  ? 

Mr.  Scott. — Mr.  Chairman  and  Gentlemen  :  I  am  no  speech- 
maker  but  I  am  one  of  the  local  railroad  men  in  this  town, 
and  I  take  this  opportunity  of  bidding  you  all  a  very  hearty 
welcome  here,  and  hope  it  will  not  be  your  last  visit  to  this 
city.  There  is  very  much  in  Quebec,  ancient  and  historical 
and  interesting,  I  think,  even  for  a  railroad  man.  We  have  a 
great  bridge  in  course  of  construction  up  here  over  the  River 
St.  Lawrence  which  is  to  have  the  largest  cantilever  span  in 
the  world.  I  think  I  am  not  mistaken  in  saying  that  it  is  to 
be  in  the  neighborhood  of  1,800  feet.  You  are  going  to  see 
that  I  believe,  and  I  think  yoif'  will  find  it  very  interesting. 
It  is  a  matter  of  bridge  construction  which  has  been  sur- 
rounded by  many  difficulties,  very  deep  water,  and  a  heavy 
current,  and  it  is  going  to  be  quite  a  problem  to  erect  that 
cantilever  span,  but  you  all  understand  that  better  than  I  can 
explain  it  to  you,  therefore  to  the  next  thing.  Apart  from 
that  you  are  to  have  a  trip  to  St.  Anne  de  Beaupre,  the  cele- 
brated shrine.  Last  year  there  were  over  180,000  pilgrims 
visited  that  shrine,  and  you  will  find  it  very  interesting.  The 
line  going  out  there  runs  through  a  very  beautiful  country 
along  side  the  River  St.  Lawrence,  and  on  this  trip  you  will 
also  take  in  the  famous  Montmorency  falls,  which  are  very 
beautiful.  There  is  a  hotel  there,  which  was  formerly  the  resi- 
dence of  Queen  Victoria's  father,  the  Duke  of  Kent,  when  he 
was  commander  of  the  garrison  here  over  one  hundred  years 
ago.  His  winter  residence  was  in  a  house  only  a  block  from 
here.     There  is  certainly  something  historical  in  that. 

If  you  have  time  we  extend  to  you  an  invitation  to  take  a 
trip  on  the  Quebec  &  Lake  St.  John  line  as  far  as  your  time 
will  permit,  after  your  return  from  Montmorency  falls,  and  we 
will  have  a  special  train  ready  for  you  at  any  time  you  wish  to 
run  out  as  far  as  you  like  and  show  you  what  kind  of 
bridges  Mr.  Doucet  makes  us  risk  our  lives  in  running  over.  I 
hope,  gentlemen,  that  I  have  not  detained  you  too  long  in 
talking  this  way,  but  I  assure  you  that  you  will  all  be  very 
welcome  if  you  will  come  with  us  on  Friday  afternoon.     I 
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thank  you,  Mr.   Chairman  and   gentlemen,  for  the  attention 
given.     (Applause.) 

President. — I  am  sure  we  all  enjoy  very  much  having  Mr. 
Scott  with  us,  and  assure  him  that  we  appreciate  the  invitation 
that  he  has  extended.  I  received  a  communication  from  him, 
but  owing  to  not  having  a  session  this  afternoon,  I  was  not 
able  to  announce  it  up  to  this  time,  so  had  not  made  any 
arrangements  to  accept  this  courtesy,  but  I  think  we  can 
safely  announce  at  this  time  that  Friday  afternoon  we  will 
accept  the  invitation  of  Mr.  Scott  and  take  a  trip  over  his 
line,  leaving  promptly  at  1  o'clock  Friday  afternoon,  and  want 
as  many  members,  in  fact  all  the  members,  to  go  if  they  can, 
as  Mr.  Scott  has  very  kindly  offered  us  a  special  train  for  this 
purpose.  I  am  sure  that  we  know  better  than  not  to  accept 
such  kindness,  and  I  wish  to  say  that  we  are  pleased  to  have 
him  with  us  this  evening,  and  would  like  to  have  him  with  us 
at  all  of  our  sessions  from  now  on  until  the  close  of  our  con- 
vention, if  possible  for  him  to  be  with  us. 

President. — I  have  also  received  a  communication  which 
should  have  reached  me  before,  but  was  forwarded  from  my 
home,  from  Mr.  Robert  Kerr,  the  general  traffic  manager  of 
the  Canadian  Paci6c  Railway,  regretting  very  much  his  inability 
to  be  with  us,  as  I  had  extended  an  invitation  to  him  to  meet 
with  us  at  this  convention.  He  speaks  highly  of  this  Asso- 
ciation, and  states  that  he  is  very  glad  so  many  men  on  his 
line  are  coming  in. 

President. — I  think  we  will  now  take  up  matters  under  dis- 
cussion and  continue  where  we  left  off  at  our  noon-hour 
adjournment  to-day.  Subject  number  live,  protecting  bridges, 
was  discussed  quite  freely,  but  if  any  one  has  anything  further 
we  would  like  to  have  them  present  it.  Is  there  any  gentleman 
who  would  like  to  be  heard  ? 

Mr.  Stannard. — If  in  order,  I  would  like  to  make  a  motion. 
I  have  been  informed  that  our  old  friend  and  member,  John 
Forman,  has  been  retired  from  railroad  service  and  I  would 
move  that  this  Association  make  him  a  life  member. 

Mr.  Lichty. — We  will  all  second  that  motion.  Not  any 
necessity  for  opposition  votes  on  that  from  anybody  that  knows 
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John  Forman.     I  thiok  a  standing  vote  would   bring  every 
member  to  his  feet. 

President. — I  am  going  to  put  the  motion  just  the  same. 
All  in  favor  of  making  John  Forman  a  life  member  of  this 
Association,  please  manifest  it  by  rising.  It  is  a  unanimous 
vote  and  our  old  friend,  John  Forman,  becomes  a  life  member, 
and  right  at  this  time  it  might  be  as  well  to  say  that  we  received 
notice  last  year  of  an  amendment  to  cover  this  life  membership 
to  be  added  to  our  constitution.  I  think  Mr.  Montzheimer  has 
such  a  section  prepared. 

Mr.  Montzheimer. — I  move  that  the  following  section  be 
added  to  article  three  of  our  constitution  :  "  Section  3.  Any 
member  elected  a  Life  Member  of  this  Association  shall  have 
all  of  the  privileges  of  an  active  member,  but  shall  not  be 
required  to  pay  annual  dues."  Article  III  is  entitled 
"Membership."  This  amendment  was  discussed  at  our  last 
convention. 

Mr.  Lichty. — I  would  like  to  second  that  motion. 

President. — You  have  heard  the  proposed  amendment  to 
Article  III.  Notice  of  this  change  in  our  constitution  was 
given  at  last  year's  convention,  consequently  it  is' in  order,  and 
we  are  entirely  competent  to  act  upon  it  at  this  time.  All  in 
favor  of  same,  please  manifest  it  by  raising  their  hand.  Con- 
trary minded,  the  same.     The  vote  is  unanimous. 

President. — We  will  now  proceed  to  the  routine  business. 
Do  you  desire  to  discuss  subject  number  five  any  further, 
**Best  method  of  protecting  solid  steel  floors  of  bridges?" 
(See  discussion.) 

President. — If  nothing  further  on  subject  number  ^\e^  we 
will  take  up  the  next  subject,  but  before  doing  so,  now  that 
Mr.  Scott  has  retired,  I  will  read  his  communication.  I 
thought  perhaps  it  might  be  unwise  to  do  so  while  he  was  hei'e. 
I  received  this  communication  after  the  forenoon  session  had 
closed. 

President  then  read  a  letter  from  General  Manager  Scott 
offering  to  furnish  passes  next  summer  to  any  membera  who 
wanted  transportation  on  his  line. 

Mr.   Reid. — I  thiuk  it  would  be  well   for  our  secretary  to 
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acknowledge  this  communication,  and  thank  Mr.  Scott  kindly 
for  the  courtesy  extended. 

President. — Would  it  not  be  better  or  more  appropriate  to 
extend  a  vote  of  thanks  to  him  when  he  is  present  and  show 
our  appreciation  of  his  kindness  in  that  way?  *  Really  it  is 
more  of  a  courtesy  than  perhaps  yon  all  appreciate,  because 
some  of  you  may  not  know  that  his  road  runs  through  some  of 
the  most  beautiful  summer  scenery  on  this  continent,  and  there  is 
one  of  the  finest  summer  hotels  in  the  country  at  Lake  St.  John. 
It  is  a  most  beautiful  ride  and  very  nice  trip  to  take  in  the  sum- 
mer season,  and  perhaps  it  would  be  well  to  defer  this  matter 
of  extending  a  vote  of  thanks  to  him  until  he  is  present  in  the 
convention  hall.  If  you  all  concur  in  this  we  will  leave  it 
until  to-morrow  forenoon  when  Mr.  Scott  has  promised  to  again 
be  present  with  us. 

Mr.  Stannard. — The  Committee  on  Resolutions  must  not 
forget  Mr.  Scott. 

President. — No,  sir,  we  will  instruct  them  to  that  effect. 

President. — I  would  like  to  add  that  our  new  member  we 
just  greeted  to-night  is  one  of  the  directors  of  the  club  up  here. 
It  is  the  club  of  the  place,  "The  Garrison  Club,"  and  has 
extended  a  cordial  invitation  to  any  and  all  members  to  visit 
the  club,  and  Mr.  Lichty  will  try  and  arrange  so  we  can  visit 
there,  perhaps  in  a  body,  some  time  before  we  leave  Quebec. 

President. — We  will  now  pass  to  subject  number  six,  *'  Best 
plans  for  small  tool  houses,  including  switchmen's  and  car  re- 
pairer's shanties,  and  section,  tool,  and  hand-car  houses."  The 
reports  have  been  circulated  among  you,  and  we  are  ready  for 
the  discussion. 

Mr.  Snow. — I  would  like  to  ask  if  it  is  the  intention  of  the 
Association  to  publish  the  blue  prints  or  any  part  of  them  sub- 
mitted with  this  report.  Quite  a  batch  of  them  were  brought  into 
the  hall,  and  I  wondered  if  they  would  all  be  published  in  the 
Proceedings. 

President, — That  is  the  pleasure  of  this  convention  to  decide. 
It  seems  to  me  that  it  would  be  wise  to  publish  them. 

Mr.  A.  S.  Markley. — I  move  that  the  plans  that  are  presented 
with  the  reports  by  the  various  committees  be  published  in  our 
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Proceedings  and  that  the  secretary  be  authorized  to  have  the 
necessary  tracings  made  in  order  to  have  this  done. 

Pi*esident.— It  has  been  moved  and  seconded  that  tracings 
be  made  of  the  plans  submitted  by  the  various  committees  in 
connection  with  their  reports  and  published  in  our  Proceedings. 
If  this  is  your  pleasure,  please  manifest  it  by  saying  Aye. 

Mr.  Montzheimer. — Mr.  President,  before  we  act  on  this 
motion,  I  don't  think  that  this  order  to  the  secretary  should  be 
unlimited.  It  seems  to  me  that  he  should  be  allowed  to  dis- 
criminate a  little  in  this  matter,  as  in  some  cases  the  blue  prints 
will  not  stand  a  reduction  in  size  and  in  other  cases  there  are 
repetitions,  or  practically  so. 

Mr.  Lichty. — In  regard  to  these  illustrations  I  would  make 
an  amendment,  to  this  effect,  that  this  matter  be  refened  to 
our  member,  Mr. Walter  G.  Berg,  who  can  readily  discriminate 
and  pick  out  exactly  which  plans  to  use  and  no  doubt  get  just 
exactly  what  we  want,  and  I  would  offer  that  as  an  amend- 
ment. 

Mr.  A.  S.  Markley. — Our  secretary  watches  that,  he  has 
been  doing  that  for  the  last  four  or  five  years. 

Mr.  Snow. — The  same  thought  occurred  to  me  that  Mr. 
Montzheimer  has  brought  out,  and  I  have  no  doubt  Mr.  Mark- 
ley's  idea  was  to  leave  it  largely  to  the  discretion  of  the  sec- 
retary. I  am  in  favor  of  his  motion  with  that  underatanding. 
Don't  know  that  it  needs  to  be  amended. 

Mr.  A.  S.  Markley. — I  will  amend  my  motion  as  suggested, 
to  leave  it  to  the  discretion  of  the  secretary  as  to  what  should 
be  used,  and  let  him  decide  which  ones  shall  be  printed  in  the 
Proceedings. 

Secretary. — I  would  say  that  I  always  accept  the  assistance 
and  help  of  Mr.  Berg,  and  would  more  than  likely  consult  him 
anyway,  whether  I  am  instructed  to  do  so  or  not. 

Mr.  Sheldon. — I  was  unable  to  get  in  communication  with 
the  members  of  the  committee  of  which  I  was  chairman,  and  I 
thought  I  would  submit  all  the  plans  and  then  the  convention 
could  do  with  them  as  they  saw  fit,  but  it  certainly  would  not 
be  advisable  to  print  all  of  them,  but  just  print  part  of  them. 
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President. — I  would  state  that  perbapa  we  were  a  little  bit 
quick  in  taking  up  tbat  matter,  but  if  it  ia  agreeable  to  Mr. 
Markley  and  be  will  put  bia  motion  in  tbat  amended  form,  I 
tbink  it  will  cover  tbe  matter. 

Mr.  A.  S.  Markley. — All  rigbt,  I  accept  tbe  amendment. 
President. — Tben  we  will  act  on  tbe  motion  in  tbe  amended 
form,  and  all  in  favor  of  same  will  please  say  Aye.     Contrary, 
Nay.     Tbe  motion  prevails. 

President. — Subject  number  six  is  now  ready  for  discussion. 
Does  any  member  wisb  to  be  beard  on  tbis  ?  If  not,  we  sball 
pass  tbis  subject  witbout  discussion. 

President. — I  bave  a  matter  bere  tbat  I  would  like  to  bring 
to  tbe  attention  of  tbe  members,  in  regard  to  our  trip  to 
Halifax.  On  tbe  way  returning  we  are  to  visit  St.  Jobn,  and 
Mr.  Killam  bas  been  making  arrangements  for  a  passenger 
steamer  to  take  us  up  tbe  St.  John  river  on  tbat  trip  at  a  cost 
of  $40.  Wbat  action  do  you  want  to  take  on  tbis,  gentlemen? 
Mr.  A.  S.  Markley. — I  move  that  we  take  tbe  trip  and  draw 
tbe  money  out  of  tbe  treasury. 

Mr.  Lichty. — I  second  Mr.  Markley's  motion. 
President. — You  bave  beard  tbe  motion  tbat  we  take  tbat 
trip  and  tbat  we  draw- from  tbe  treasury  to  pay  tbe  expense  of 
tbat  trip  tbe  sum  of  $40.     All  in  favor  of  tbe  motion  please 
say  Aye.     It  is  a  unanimous  vote. 

President. — We  will  now  take  up  for  a  short  time  tbe  dis- 
cussion of  subject  number  seven:  ^'Best  practical  sanitary 
arrangements  for  small  stations  where  there  are  no  water  or 
sewer  systems.'/  Tbis  subject  was  reported  on  by  Mr.  J.  H. 
Markley.  It  is  a  very  important  one,  and  we  would  like  to  bear 
a  discussion  on  it.     (See  discussion.) 

Mr.  Reid. — I  notice  in  reading  the  report  of  the  committee 
on  tbis  subject  number  seven  tbat  the  committee  stated  they 
bad  sent  out  sixty  circulars  and  received  replies  from  only  four 
persons.  Now  it  seems  to  me  that  when  we  bave  a  committee 
working  on  a  subject  and  doing  all  they  can,  tbat  each  one 
of  tbe  members  should  also  do  wbat  they  can  to  help  tbat 
committee  along.  It  is  certainly  not  very  encouraging  to  send 
out  a  number  of  circulars  and  receive  replies  from  only  such  a 
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limited  number  as  the  committee  did  in  this  case,  and  I  think 
we  ought  to  keep  that  in  mind  about  answering  circulars. 

President. — Most  of  us  who  have  been  chairman  of  a  com- 
mittee have  had  just  about  that  same  experience. 

Secretary. — I  would  like  to  say  one  word  on  this,  that  we 
would  like  to  have  the  answers  before  the  middle  of  September 
so  we  can  have  the  advance  committee  reports  printed  for 
distribution  prior  to  the  convention. 

President. — I  think  it  would  also  be  a  good  idea  if  the 
chairman  of  the  committees  could  get  these  circulars  out  just 
as  early  as  possible,  as  sometimes  the  members  are  very  busy 
and  have  to  take  a  little  time  on  them  in  order  to  secure  the 
data  tliat  the  inquiry  calls  for. 

President. — A  motion  will  now  be  entertained  to  adjourn 
until  9  o'clock  to-morrow  morning. 

Motion  moved,  seconded,  and  carried. 

MORNING  SESSION,  THURSDAY,  OCTOBER  22,  1903. 

President. — We  will  come  to  order  now,  gentlemen. 

Mr.  Reid. — Before  starting  in,  Mr.  President,  would  like  to 
say  that  last  year  at  the  meeting  at  Minneapolis  there  was 
talk  among  the  members  of  a  little  track  dolly  for  trucking 
timber  on  a  rail  and  I  spoke  of  one  used  on  the  Lake  Shore, 
and  several  of  the  members  asked  me  if  I  could  give  them  an 
idea  of  what  it  was  or  a  blue  print  of  it.  I  had  one  of  them 
photographed  during  the  last  year,  and  will  leave  the  photo- 
graph on  the  table  here  so  the  members  can  see  it.  It  is  very 
convenient  for  handling  timber  on  a  rail. 

Mr.  J.  H.  Markley. — For  the  benefit  of  the  members  not 
here,  I  will  make  a  motion,  if  necessary,  that  we  put  it  in  our 
Proceedings. 

President. — I  do  not  believe  it  will  be  necessary  for  a 
motion.  We  will  just  turn  that  photograph  over  to  the  secre- 
tary and  he  will  fix  that  all  right. 

Mr.  II.  H.  Egleston. — We  use  the  same  track  dolly  that 
Mr.  Reid  of  the  Lake  Shore  uses,  and  it  is  a  good  thing. 
Light  and  serviceable  for  handling  any  kind  of  timber  on  a 
bridge. 


Track  Dolly,  L.  S.  A  M.  S.  R.  R. 


Track  Dolly,  Boston  4  Maine  B.  R. 
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President. — They  certainly  look  all  right.  What  is  the 
approximate  weight  of  this,  Mr.  Beid  ? 

Mr.  Reid. — I  should  judge  that  the  weight  is  probably  25 
to  40  pounds  complete. 

President. — We  will  now  take  up  the  subjects  under  discus- 
sion. We  did  not  finish  subject  number  seven,  ''Best  prac- 
tical sanitary  arrangements  for  small  stations,  etc."  I  think 
there  are  some  gentlemen  who  desire  to  be  heard  on  this,  and 
we  are  awaiting  your  pleasure.     (See  discussion.) 

Mr.  J.  H.  Markley. — Glad  to  see  so  many  good  points 
brought  out  on  this  question,  and  it  surprises  me  that  I  did  not 
get  more  answers  to  my  circular,  but  of  course  it  is  all  right  as 
it  is  going  in  our  Proceedings  anyway.  1  want  to  suggest 
a  continuation  of  the  question,  but  on  a  somewhat  different 
line,  and  that  is,  for  the  coming  president  to  name  a  com- 
mittee of  one  to  get  up  a  paper,  the  subject  to  be  on  the  line 
relating  to  cleanliness  in  and  around  our  station  buildings,  to 
be  read  at  our  next  annual  meeting. 

President. — Do  you  make  that  in  the  form  of  a  motion  ? 

Mr.  J.  H,  Markley. — Yes,  sir,  I  would  make  a  motion  to 
that  effect;  the  name  of  the  subject  to  be  ''Cleanliness  in 
and  around  station  buildings,"  to  be  read  at  our  next  meeting. 

Mr.  Killam. — I  will  second  that  motion. 

Pi*esident. — It  has  been  moved  and  seconded  that  the  incom- 
ing president  be  requested  to  appoint  some  gentleman  to  write 
a  paper  to  be  read  at  the  next  convention  on  the  subject, 
"Cleanliness  in  and  around  station  buildings."  I  think  the 
idea  is  a  very  good  one.  As  many  as  are  in  favor  of  this 
motion,  please  manifest  by  saying  Aye ;  contrary,  Nay.  It  is 
a  vote. 

President. — Do  you  care  to  say  anything  further  on  the 
subject  under  discussion,  if  not,  we  will  pass  to  the  next  sub- 
ject, number  eight,  *'  Best  method  of  making  annual  inspection 
of  bridges  and  culverts,  and  form  of  report  to  be  made." 
Mr.  Walter  G.  Berg  has  submitted  a  very  complete  report, 
and  I  am  sure  we  are  all  much  interested  in  it.  We  are  ready 
for  discussion.     (See  discussion.) 

President. — Anybody  else   wish    to   say   anything  more  on 
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this  subject.  If  not,  I  thiak  we  can  safely  pass  this  subject  as 
it  comes  up  again  next  year. 

President. — There  are  two  more  subjects  that  have  been  re- 
ported on, but  we  have  another  evening  session  this  evening 
in  which  we  will  consider  those  matters  and  we  will  now  take 
up  some  miscellaneous  business  that  we  would  like  to  transact 
at  this  time.  One  of  the  questions  is  to  decide  on  a  meeting 
place  for  next  year.  The  assistant  secretary  has  some  com- 
munications that  we  would  like  to  hear  read.  Mr.  Killam  has 
a  friend  whom  he  would  like  to  introduce  to  us  before  we  take 
this  matter  up. 

Mr.  Killam. — ^Members  of  the  Association,  I  take  pleasure 
in  introducing  to  you  the  chief  engineer  of  the  Intercolonial 
Railway,  Mr.  W.  B.  Mackenzie. 

Mr.  Mackenzie. — Gentlemen,  Mr,  Killam  has  taken  me  by 
surprise.  I  had  no  idea  he  was  bringing  me  here  to  introduce 
me  formally  to  such  a  meeting  as  this.  However,  I  am  very 
much  pleased  to  meet  you  to-day,  and  trust  that  I  may  have  an 
opportunity  of  seeing  more  of  you,  particularly  as  you  are  go- 
ing to  take  a  trip  over  our  road.  Ji  am  quite  sure  there  will  be 
a  great  deal  in  the  way  of  bridge  construction,  etc.,  there  that 
you  will  be  interested  in,  but  aside  from  that  there  will  be 
something  probably  of  the  country  itself  that  will  interest  you, 
as  the  journey  is  rather  a  pleasant  one  and  I  hope  you  will 
find  it  so.  We  have  been  doing  a  good  deal  of  new  work  on 
our  road,  have  expended  several  millions  in  the  last  few  years, 
and  you  will  have  an  opportunity  to  see  some  of  this  work  in 
the  course  of  your  trip.  I  have  been  very  much  interested, 
Mr.  Chairman,  in  your  discussions.  In  regard  to  protecting 
timbers  I  would  say  that  we  have  used  a  good  deal  of  creosoted 
material  on  our  road,  but  mostly  in  wharves,  not  in  any  of  our 
bridges  to  any  great  extent,  but  we  have  a  very  good  opinion 
of  it  if  the  creosoting  is  properly  done.  Our  experience  has 
been  that  a  comparatively  small  amount  of  surface  treatment 
has  proven  just  as  good  as  the  use  of  a  large  amount  of  creo- 
sote. As  a  matter  of  information  to  you,  I  would  state  tliat 
on  the  Intercolonial  Railway  our  specifications  call  for  the  use 
of  sixteen  pounds  of  creosote  per  cubic  foot.    I  do  not  think  of 
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anything  in  particular  to  mention  just  at  this  time,  Mr.  Chair- 
man, except  to  say  that  I  am  very  glad  of  the  privilege  of 
meeting  the  members  of  your  organization,  and  I  sincerely  trust 
your  trip  to  this  part  of  Canada  will  be  a  very  pleasant  one. 

President. — I  am  sure  I  voice  the  sentiment  of  the  entire 
convention  when  I  say  that  we  are  very  glad  to  have  Mr. 
Mackenzie  with  us  and  I  was  struck  with  this  thought  while  he 
was  speaking,  that  he  talked  very  much  like  a  man  that  ought 
to  be  a  member  of  this  Association ;  and  while  this  is  an  asso- 
ciation of  superintendents  of  bridges  and  buildings,  1  would 
state  for  the  information  of  Mr.  Mackenzie  that  we  have  a 
good  many  chief  engineers  who  are  members  of  our  Association. 
We  are  naturally  very  proud  of  them ;  some  of  them  are  the 
most  active  of  the  members  that  we  have.  I  think  the  Associa- 
tion will  bear  me  out  in  the  statement  that  one  of  our  most 
active  and  most  valuable  members  is  the  chief  engineer  of  the 
Lehigh  Valley  System,  and  if  Mr.  Mackenzie  can  think  as 
favorably  of  our  Association  as  we  hope  he  will  we  should  be 
glad  to  have  his  name  on  our  roll  of  membership. 

President. — We  will  now  pass  to  our  regular  business  and  I 
will  ask  the  assistant  secretary  to  read  several  communications 
which  he  has  here  on  the  table. 

The  assistant  secretary  thereupon  read  a  number  of  letters 
expressing  regrets  at  not  being  able  to  attend  the  meeting  at 
Quebec,  from  our  members  Walter  G,  Berg,  W.  O.  Eggleston, 
Onward  Bates,  W.  A.  Rogers,  H.  M.  Ilenson,  A.  Shane, 
C.  W.  Gooch,  O.  J.  Travis,  W.  A.  McGonagle,  and  J.  S.  Lem- 
mond. 

President. — I  want  to  say  that  last  evening  I  delayed  a 
motion  that  was  made  to  extend  a  vote  of  thanks  to  the  general 
manager  of  the  Quebec  &  Lake  St.  John  Railway,  expecting 
that  he  would  be  with  us  this  morning,  and  I  promised  you  a 
chance  to  act  on  that  matter  at  this  time,  as  my  idea  was  that 
it  would  be  better  to  extend  a  vote  of  thanks  and  show  our 
appreciation  during  his  presence,  but  unfortunately  Mr.  Scott 
has  been  unable  to  meet  with  us  this  morning,  and  I  think  it 
would  be  well  for  us  to  act  on  that  matter  at  this  time. 

Mr.  Montzheimer. — I  move  that  a  vote  of  thanks  be  passed 
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by  this  Association  to  Mr.  Scott  for  his  very  kind  offer,  and 
thank  him  for  his  kindness. 

Mr.  Lichty. — Second  that  motion. 

President. — Yoa  have  beard  the  motion.  As  many  as  in 
favor  of  the  adoption  of  it,  please  so  manifest  by  rising  vote. 
The  motion  is  passed  unanimously. 

President. — Now  we  will  take  up  the  matter  of  our  next 
meeting  place  for  holding  our  convention  next  year.  Perhaps 
you  are  all  familiar  with  the  mode  of  procedure,  but  I  will 
state  for  the  benefit  of  the  new  members  that  it  is  decided  by 
a  majority  vote,  after  the  several  cities  have  been  put  in  nom- 
ination, and  we  vote  by  ballot  for  the  meeting  place  for  next 
year.     We  will  listen  to  nominations  now. 

The  following  cities  were  then  nominated  as  places  for  hold- 
ing the  next  annual  convention  of  the  Association,  viz., 
Chicago,  St.  Louis,  Milwaukee,  and  ballot  taken. 

President. — Gentlemen,  come  to  order,  please,  now  and  give 
us  your  attention  and  I  will  give  you  the  result  of  your  ballot. 
Total  number  of  votes  cast,  54.  Necessary  for  choice,  28. 
Milwaukee,  6  ;  St.  Louis,  10 ;  Chicago,  38.  Consequently  you 
have  decided  on  Chicago  as  the  place  for  holding  our  next 
meeting  by  a  very  large  majority  vote. 

Mr.  Ingalls. — I  think  a  year  ago  this  Association  established 
the  precedent  of  making  any  supenntendent  of  bridges  and 
buildings,  who  had  been  a  long  time  in  the  service  and  had  re- 
tired from  active  life,  a  Life  Member,  We  have  such  a  mem- 
ber here ;  he  belongs  to  the  North  Western  and  has  had  nearly 
fifty  years  of  active  service  and  is  now  in  his  eightieth  year,  and 
I  would  like  to  make  a  motion  that  Mr.  W.  D.  Waldeu  be  made 
a  Life  Member  of  this  Association. 

President. — I  understand  he  has  retired  from  active  sei-vice. 

Mr.  Stannard. — I  second  the  motion. 

President. — It  has  been  moved  and  seconded  that  Mr.  W.  D. 
Walden  be  made  a  Life  Member  of  this  Association,  entitled 
to  all  of  its  privileges,  without  dues  or  assessments.  If  this 
be  your  wish,  please  so  manifest  by  rising  vote. 

President. — It  is  a  unanimous  vote,  and  Mr.  Walden  is 
elected  a  Life  Member  of  this  Association. 


56 

Mr.  Montzheimer. — I  thiDk  we  should  also  vote  on  making 
Henry  Crane  a  Life  Member  of  this  Association  ;  be  was  bom 
in  the  same  month  and  the  same  year  as  Mr.  Walden.  I 
think  he  has  been  retired  and  is  receiving  a  pension,  and  I  am 
sure  he  ought  to  be  accorded  the  same  honor  as  Mr.  Walden. 

President. — I  will  take  that  as  a  motion  from  Mr.  Montz- 
heimer, and  will  be  very  glad  to  see  Mr,  Henry  Crane,  also  of 
the  North  Western,  and  retired  from  active  service,  be  made  a 
Life  Member  of  this  Association.  All  in  favor  of  this  action 
being  taken,  please  so  manifest  by  rising  vote.  It  is  unani- 
mous, and  Mr.  Henry  Crane  is  hereby  declared  a  Life  Mem- 
ber of  the  Association  with  all  privileges. 

Mr.  Walden  being  called  for,  responded  as  follows : 

Mr.  Walden. — Gentlemen,  there  is  one  thing  I  have  never 
learned,  that  was  to  make  a  speech,  but  I  assure  you  I  feel  the 
honor  you  have  bestowed  on  me  to-day,  and  feel  very  grateful 
to  you.  I  have  been  in  the  sei'vice  of  the  Northwestern  Eail- 
road  company  for  something  like  nearly  fifty  years;  com- 
menced railroading  in  Iowa  in  1855;  started  out  from  New 
York  with  Mr.  Johnston,  a  civil  engineer  of  the  state  of  New 
York.  I  became  acquainted  with,  him  when  I  was  an  architect 
in  Brooklyn,  N.  Y.,  and  received  an  order  from  him  for  plans 
for  a  hotel  which  was  to  be  erected  at  Suspension  Bridge, 
N.  Y.,  after  that  building  was  completed;  it  was  started  in 
1854  and  completed  sometime  in  the  spring  of  1855,  and  about 
the  time  it  was  completed  he  called  on  me  for  plans  for  a  hotel 
to  be  erected  at  Clinton,  la.,  and  I  made  the  plans  and  came 
out  to  Iowa  and  started  the  building  and  went  back,  but  that 
summer  the  engineer  was  very  anxious  for  me  to  come  back 
and  superintend  that  building  and  also  build  the  bridges  on  a 
new  railroad  that  was  then  contemplated  in  that  vicinity.  A 
great  deal  of  grading  was  done  for  this  new  line,  but  no 
bridges  were  put  in,  'and  finally  it  fell  through,  but  was  after- 
wards reorganized  and  called  the  Chicago,  Iowa  &  Nebraska 
Railroad.  In  the  spring  of  1856  Mr.  Milo  Smith  came  out ; 
he  was  the  engineer,  and  they  made  a  new  survey  from  Clin- 
ton towards  the  West,  and  ran  it  out  about  forty  miles,  and 
commenced  building  what  is  now  a  part  of  the  North  W^estern 
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Railroad.  When  we  got  to  a  point  aboat  foily  miles  west  of 
Clinton  they  were  undecided  whether  to  go  to  Iowa  City  or 
Cedar  Rapids ;  finally  the  Cedar  Rapids  people  made  the  best 
bid  for  the  railroad  and  it  went  there.  After  I  finished  that 
work  there  was  nothing  that  I  could  find  ready  to  do  in  my 
line  of  work,  and  I  went  South,  down  to  the  state  of  Louisiana, 
but  just  about  that  time  they  got  up  a  little  muss  down  there 
and  I  had  to  get  out  of  that.  I  came  back  up  North.  Well, 
I  got  home  again,  gentlemen,  and  I  had  to  stir  around  to  find 
something  to  do,  and  the  first  thing  I  got  after  I  had  been 
home  a  few  days.  General  Stewart  said  that  they  needed  a 
young  man  that  was  pretty  active,  and  I  got  an  offer  to  go 
down  and  join  his  company,  but  I  had  been  south  before  and 
had  seen  them  handling  so  much  ammunition  down  there  I 
thought  I  did  n't  want  any  of  it,  and  so  I  concluded  to  stay  at 
home  and  wait  until  something  turned  up.  After  I  had  been 
home  for  some  time  I  went  to  work  on  the  North  Western  Rail- 
i*oad,  in  February,  1863,  and  I  am  still  in  their  employ  now, 
but  not  in  active  service.  I  was  retired  from  active  service  in 
1901.  I  received  from  our  folks  when  I  was  leaving  the  ser- 
vice a  letter  that  I  am  very  pi-oud  of.  (Letter  read  by  Mr. 
Lichty.)  I  just  want  to  say  to  you  once  more,  gentlemen,  that 
I  thank  you  for  the  honor  you  have  bestowed  on  me  to-day. 

Mr.  Crane. — I  also  want  to  thank  you,  gentlemen,  for  the 
honor  you  have  conferred  on  me  by  electing  me  a  Life  Member 
of  this  society.  Mr.  Walden  is  a  better  speechmaker  than  I 
am,  BO  I  will  leave  that  part  of  it  to  the  other  fellow. 

President. — I  am  happy  to  say  that  I  have  for  your  consid- 
eration an  application  from  W.  B.  Mackenzie,  the  chief  engi- 
neer of  the  Intercolonial  Railway,  for  membership  in  our  Asso- 
ciation.    Please  take  action  on  it  at  once. 

Motion  carried  to  elect  Mr.  Mackenzie  and  add  name  to 
original  report  of  application  committee. 

President. — I  wish  to  announce  that  we  leave  at  two  o'clock 
this  afternoon  for  a  trip  up  the  river  to  the  new  bridge  under 
construction,  and  it  is  very  desirable  that  every  one  take  this 
trip. 

President. — Motion  to  adjourn  will  be  in  order. 


58 

Mr.  Stannard. — I  move  that- we  now  adjourn  until  7  :30  this 
evening. 

President. — Please  approve  this  action  by  saying  Aye.  The 
motion  prevails,  and  I  would  like  to  request  all  of  the  mem- 
bers to  be  on  hand  promptly  at  7  :  30  this  evening,  as  we  have 
some  important  business  to  transact. 

EVENING  SESSION— THURSDAY,  OCTOBER  22,  1903. 

President. — Will  you  please  come  to  order,  gentlemen ;  it  is 
now  after  7  :  30. 

President. — We  will  take  up  the  discussion  of  subjects,  and 
the  next  subject  in  order  is  subject  number  nine:  "Water 
niters  or  other  methods  of  purifying  water  for  engine  use." 
Subject  was  reported  on  by  Mr.  R.  C.  Sattley  of  the  North 
Western,  chairman  of  the  committee,  in  a  very  full  and  com- 
plete  report,  and  if  any  one  would  like  to  discuss  it  we  would 
be  glad  to  hear  from  them. 

President. — I  would  like  to  ask  how  many  of  the  members 
here  at  the  present  time  are  interested  in  water  purification  and 
would  like  to  have  this  subject  discussed.  It  appears  two 
members  down  here  are  anxious  to  have  it  discussed,  but  it 
seems  hardly  necessary  to  take  up  this  subject,  because  the 
paper  so  thoroughly  covers  it  that  we  can  get  all  the  informa- 
tion we  want  from  that,  but  perhaps  these  two  members  would 
like  to  have  it  discussed. 

Mr.  Lichty. — I  think  the  president  has  raised  a  pretty  good 
point.  The  report  is  very  complete,  and  probably  it  would  be 
as  well  to  look  that  over  and  let  it  go  at  that  without  discus- 
sion until  next  year. 

President. — Most  of  the  Eastern  members  can  get  an  abun- 
dance of  pure  water  without  any  filters. 

Mr.  Lichty. — What  I  want  to  say  is  this,  I  don't  like  to  go 
into  a  discussion  of  a  subject  of  this  kind  where  so  many  are 
not  interested  in  it.  Of  course  if  there  is  anything  that  we 
can  say  on  the  subject  to  help  out  these  two  members  it  is  all 
right,  but  if  not,  these  two  members  can  get  what  information 
they  are  able  to  out  of  this  report,  and  read  up  on  it  elsewhei*e. 

Mr.  Horning. — I  believe  I  am  one  of  those  members.     I  am 
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not  particular  about  haviug  the  matter  diBCussed.  I  have 
some  filters  on  our  road  meeting  with  good  Buccess  and  per- 
fectly satisfactory.  I  think  possibly  it  would  be  well  enough 
to  let  the  matter  pass. 

President. — Then  we  will  waive  the  discussion  of  this  sub- 
ject and  pass  on,  as  this  will  come  up  next  year,  when  perhaps 
there  will  be  quite  a  good  many  more  members  who  have  had 
expenence  in  the  matter  than  we  have  this  year.  (No  discus- 
sion on  subject  number  nine.) 

President. — The  next  is  subject  number  ten,  ^'  Best  method  of 
storing  fuel  oil,  with  appliances  for  supplying  locomotives,  in- 
cluding plan  of  water  stations,  showing  relative  arrangements 
of  fuel  and  water  supply."  This  subject  was  reported  on  quite 
fully  by  Mr.  C.  C.  Mallard,  chairman  of  the  committee.  Do 
you  wish  to  discuss  it? 

President. — Any  member  anything  to  say  on  this?  We  are 
waiting  for  you.  If  not,  I  think  the  question  should  receive 
the  same  treatment  as  "  water  filters,"  as  but  very  few  members 
are  using  oil  as  fuel  and  it  would  also  perhaps  be  well  to  pass 
this  without  discussion  this  year. 

Mr.  Lichty. — It  might  be  that  a  few  of  the  members  present 
are  using  something  of  this  kind  and  could  give  us  a  brief  out- 
line of  what  they  are  doing,  and  if  there  are  any  advantages 
connected  with  it. 

Mr.  Canty. — Mr.  President,  I  would  state  that  in  the  Hoosac 
tunnel  the  gases  from  the  locomotives  are  a  source  of  great 
trouble  to  the  men  working  in  the  tunnel  and  they  have  tried 
to  run  engines  through  there,  using  oil  for  fuel.  A  station 
was  established  near  by  and  considerable  money  spent  there  for 
storing  oil ;  the  oil  runs  in  from  cars  to  tanks  by  gravity  and  is 
pumped  by  a  steam  pump,  each  locomotive  pumping  out  its 
own  oil.  I  understand  from  experiments  tried  lately  the  thing 
has  not  been  a  success  and  will  be  done  away  with,  although 
this  particular  point  has  nothing  to  do  with  storing  fuel  oil. 
I  would  say  that  the  fumes  from  the  fuel  oil  are  about  as  bad 
as  the  fumes  from  the  coal. 

President. — Mr.  Powers,  have  you  anything  to  say  ? 

Mr.  Powers. — Mr.  Canty  spoke  for  me. 
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President. — This  subject  is  rather  new  to  most  of  as  and 
perhaps  but  a  few  are  familiar  with  it  and  we  may  possibly  be 
more  familiar  with  it  in  another  year.  We  might  perhaps 
gather  something  from  the  report  published  in  the  Proceedings 
that  will  be  helpful,  but  any  additional  information  not  included 
in  the  report  would  be  well  to  give  to  us  now,  in  order 
that  it  may  be  printed  in  the  Pi'oceedings,  as  it  may  help  some 
one  between  now  and  another  year. 

President. — Any  member  anything  to  say  on  this  matter? 
If  not,  we  shall  pass  this  subject.  That  closes  our  subjects 
for  discussion  inasmuch  as  subject  number  eleven  was  not  re- 
ported upon,  and  recommended  to  Committee  on  Subjects  to  be 
continued. 

President. — I  shall  have  to  refer  now  to  subject  number  four, 
^^What  is  the  best  form  of  traveler  to  use  in  erecting  steel 
railway  bridges  of  spans  up  to  two  hundi'ed  feet?"  This  sub- 
ject is  one  of  those  not  reported  on  and  it  was  your  pleasure  to 
recommend  it  to  the  committee  to  continue  the  subject  for 
another  year,  and  I  believe  the  committee  have  embodied  it  in 
their  report.  Since  then,  however,  to-day,  we  have  received  a 
partial  report  on  the  subject.  I  don't  know  that  you  would 
hardly  call  it  a  partial  report  and  I  don't  know  that  I  ought 
to  say  what  I  am  going  to  say,  but  here  is  a  splendid  reply,  evi- 
dently to  a  circular  of  inquiry  sent  out  by  that  committee  from 
Mr.  Edinger.  That  is  all  the  committee  have  given  us  for  a 
report,  simply  Mr.  Edinger's  reply,  which  takes  the  matter  np 
vei7  nicely  and  certainly  is  very  good  indeed,  though  I  think 
that  hardly  excuses  the  committee.  I,  for  one,  am  not  dis- 
posed to  consider  that  a  full  report,  but  I  am  waiting  to  hear 
what  action  you  wish  to  take  in  the  matter. 

President. — Shall  we  continue  the  subject  as  we  instructed 
the  Committee  on  Subjects  to  do  and  turn  Mr.  Edinger's  contri- 
bution over  to  the  committee,  or  shall  we  accept  it  as  a  partial 
report  and  discuss  the  subject  from  this? 

Mr.  Horning. — I  move  that  the  subject  be  left  as  it  now 
stands,  which  will  bring  it  up  next  year. 

Mr.  Lichty. — I  would  like  to  see  it  treated  in  this  way.  1 
would  like  to  see  this  reply  printed  and  sent  out  to  members 
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the  same  as  the  other  subjects  were,  for  the  members  to  look 
over  and  see  what  is  contained  in  that  and  then  appoint  a  new 
committee  to  act  on  it  and  let  the  other  members  in  replying 
to  the  new  committee  take  advantage  of  the  good  work  tamed 
in  by  Mr.  Edinger.  It  might  give  them  some  assistance  in 
helping  oat  the  new  committee  to  report,  and  have  it  reported 
in  the  Proceedings  next  year,  but  have  copies  printed  and  dis- 
tributed among  the  members  this  year. 

Mr.  Canty. — I  will  second  Mr.  Lichty's  motion. 

President. — I  understand  it  does  not  conflict  with  Mr.  Horn- 
ing's  motion  in  any  way ;  simply  a  supplementary  suggestion 
that  this  portion  be  added. 

President.  You  have  heard  the  motion  to  the  effect  that  this 
subject  be  continued  as  part  of  the  committee's  report  on  sub- 
jects and  that  the  secretary  be  requested  to  issue  to  each  of  the 
members  Mr.  Edinger's  contiibntion  to  the  subject  in  pamphlet 
form  the  same  as  advance  reports.  If  this  be  your  mind, 
please  manifest  by  saying  Aye,  contrary  minded.  Nay.  It  is  a 
vote,  and  the  secretary  is  so  instructed. 

President. — Next  in  order  will  be  the  report  of  Committee  on 
Subjects.  We  will  listen  to  the  report  of  the  commit{ee  on 
selection  of  subjects  for  next  year  and  ask  the  assistant  secre- 
tary to  read  the  report. 

Assistant  secretaiy  read  the  report. 

SUBJECTS  FOR  REPORT  AND  DISCUSSION  FOR  1904. 

To  the  President^  Offlcers  and  Members  qf  the  Aeaociation  qf  Railway 
Superintendents  of  Bridges  and  Buildings : 

Your  committee  appointed  to  select  subjects  for  next  year's  meet- 
iog  beg  to  malce  the  following  report: 

L  What  is  the  best  form  of  traveler  to  use  in  erecting  steel  railway 
bridges  of  spans  up  to  ^00  feet. 

II.  What  has  been  the  experience  in  use  of  concrete  under  bridge 
bed-plates  and  turn-tables  in  place  of  pedestal  stones,  and  what  is  the 
best  form  and  material  for  bed-plates  under  various  styles  of  iron 
bridges. 

III.  Best  methods  of  caring  for  trestles  while  being  filled. 
lY.  Best  forms  of  construction  for  engine  houses. 

v.  Best  methods  of  filling  ice  houses  and  conveying  ice  to  refrige- 
rator cars. 
VI.  Best  methods  of  filling  track  water  tanks  automatically. 
YII.  Steam  hammers  versus  drop  hammers  for  pile-drivers. 

VIII.  Best  form  of  construction  for  docks  and  wharves. 

IX.  Best  record  forms  for  buildings,  water  tanks,  etc. 
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X.  Best  f reifi^ht  and  roundhouse  doors, — and  fittings  for  the  same. 

XI.  Best  methods  for  preservinfi:  timber  and  piles  in  structures. 
XI r.  Best  methods  of  protecting    low  overhead   structures  over 

tracks  from  gases  and  blast  of  locomotives. 

C.  W.  Vandkrgrift, 

A.  MONTZHEIMEBf 

D.  C.  ZooK, 
J.  p.  Snow, 

J.  H.  Marklet, 
F.  S.  Edinorr, 
H.  Rettinohouse, 
H.  A.  Horning, 

Committee. 

President. — You  have  heard  the  report  of  the  committee, 
gentlemen,  do  you  want  to  criticise  it  in  any  way? 

Mr.  Snow. — I  move  that  the  committee's  report  be  accepted. 

Mr.  Sheldon. — I  understood  in  this  year's  subjects  there 
was  one  that  was  not  reported  on  that  was  to  be  continued  in 
the  subjects  for  the  coming  year,  and  that  was  the  protection 
of  low  overhead  structures  from  gases  and  blasts  from  locomo- 
tives, but  I  did  n't  hear  it  read.  No  report  on  it  this  year. 
This  is  a  subject  I  am  considerably  interested  in  ;  have  quite 
a  little  of  that  class  of  structures  and  a  good  deal  of  trouble 
with  the  little  we  have,  and  would  like  to  get  the  experience 
of  th^  other  members. 

President. — I  think  it  was  decided  that  this  action  should 
be  taken,  but  I  see  that  they  have  not  included  it,  and  so  we 
will  revise  their  work  if  you  like. 

Mr.  Stannard. — I  move  that  it  be  added  to  the  list. 

President. — It  has  been  moved  and  seconded  that  this  ques- 
tion of  protection  of  low  overhead  structures  over  tracks,  etc., 
be  added  to  the  list  of  subjects  as  reported  by  the  committee. 

Mr.  Lichty. — It  seems  twelve  subjects  are  a  good  many  for 
one  year.  I  don't  know  that  the  icing  of  refrigerator  cars 
comes  under  the  superintendents  of  bridges,  and  perhaps  it 
might  be  well  to  drop  one  of  the  other  subjects,  to  be  taken  up 
at  some  other  time.  Perhaps  twelve  are  not  too  many,  but  it 
makes  considerable  work  to  take  care  of  eleven  subjects  in 
good  shape. 

President. — I  think  the  point  is  well  taken. 

Mr.  Pennewell. — In  regard  to  icing  refrigerator  cars,  I  con- 
sider that  a  very  important  subject  to  me  at  the  present  time, 
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as  we  just  completed  an  $18,000  ice  house.  Had  all  kinds 
of  trouble  with  it,  and  I  was  just  rejoicing  that  I  was  going  to 
get  that  before  the  convention. 

Mr.  Ingalls. — I  would  like  to  hear  that  subject  discussed. 

Mr.  Lichty. — I  withdraw  my  suggestion,  Mr.  Chairman,  m 
regard  to  this  matter. 

President. — As  to  the  subject  of  best  method  of  protecting^ 
low  overhead  structures  from  blasts  from  locomotives,  it  has 
been  moved  and  seconded  that  we  add  this  subject  to  the  com- 
mittee's report.  If  this  be  your  wish,  please  manifest  by  say- 
iny  Aye;  contrary  minded,  Nay.     It  is  a  vote. 

President. — Now  I  do  not  know,  but  would  like  to  ask  for 
information,  just  what  the  committee  means  here  on  subject 
number  three,  "Filling  trestles  where  permanent  structures 
have  been  put  in."  I  think  the  question  is  a  little  bit  dark. 
The  wording  of  the  question  does  not  seem  to  read  plain.  If 
permanent  structures,  what 's  the  use  to  fill  them  ? 

Mr.  Snow. — I  move  that  the  wording  of  the  subject,  number 
three,  be  changed  so  that  it  shall  read,  "Best  method  of  car- 
ing for  trestles  while  being  filled,  where  permanent  structures- 
have  been  put  in." 

Mr.  Sheldon. — I  will  support  Mr.  Snow. 

President. — That  would  seem  to  be  nearer  right,  and  if  this 
be  your  minds,  that  this  wording  be  changed  to  that  effect, 
please  manifest  it  by  saying  Aye  ;  contrary.  Nay.  The  motion 
prevails. 

President. — Now,  gentlemen,  what  will  you  do  with  the 
report  as  it  stands  ?  Are  there  any  other  criticisms  or  amend- 
ments? If  not,  as  many  as  in  favor  of  accepting  the  report 
as  now  amended  by  adding  the  other  subject  that  we  voted  on 
and  changing  the  wording  of  subject  number  three,  please 
manifest  it  by  saying  Aye ;  contrary.  Nay.  The  report  i& 
accepted. 

President. — Has  any  member  any  business  that  he  would 
like  to  present  ?  I  believe  the  Committee  on  Resolutions  have 
not  yet  reported,  and  if  they  are  ready,  would  like  to  hear 
their  report. 

Report  of  Committee  on  Resolutions  read  by  Mr.  Merrick. 
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REPORT  OF  COMMITTEE  ON  RESOLUTIONS. 

Yoar  committee  begs  leave  to  report  as  follows: 

ReBolved^  That  the  thanks  of  this  Association  are  hereby  tendered 
To  the  Pullman  Car  company,  who  through  its  management  and 

representative,  Mr.  Ritchie,  at  Quebec,  furnished  the  usual  half  rate 

on  sleeping  cars. 

To  the  Grand  Trunk  Railway  Company,  through  Mr.  F.  H.  McGui- 

S^n,  general  manager,  for  special  train  in  charge  of  Mr.  Finley,  from 
untreal  to  Jubilee  bridge  and  the  works  of  the  Dominion  Bridge 
company. 

To  the  Canadian  Pacific  Railway,  through  Mr.  Robert  Kerr,  traffic 
manager,  for  special  train  from  Montreal  to  Lachine  bridge  and  their 
new  shops  at  Hochalaga.  The  Association  wishes  especially  to  ex- 
press its  appreciation  of  the  very  nice  luncheon  served  ou  this  train, 
and  the  kind  attention  of  Messrs.  Qoldmark  and  Metcalf. 

To  the  Intercolonial  Railway  company,  who,  through  Mr.  D.  Pot- 
tinger,  general  manager,  Mr.  J.  £.  Price,  superintendent,  and  Messrs. 
Tinen,  Lyons,  McKenzie,  and  Lambkin,  provided  a  special  train  of 
sleeping  and  dining  cars  for  the  trip  from  Quebec  to  Halifax,  Sydney 
and  St.  Johns,  and  return  to  Montreal.  The  careful  arrangements 
and  unusual  provisions  for  the  comfort  of  members  rendered  this 
trip  a  most  delightful  one. 

To  the  Quebec  <&  Lake  St.  Johns  Railway  company,  through  Mr. 
J.  G.  Scott,  general  manager,  for  special  train  taking  taembfrs  and 
guests  over  their  line,  and  also  for  the  generous  offer  of  transporta- 
tion for  visiting  members  next  summer. 

To  the  Montmorency  <&  St.  Anne  de  Beaupre  Railway  company, 
through  Superintendent  Russell,  who  kiadlv  arranged  for  an  excur- 
sion to  the  famous  falls  and  shrine  from  which  the  railway  derives 
its  name. 

To  Mr.  Robert  Kerr,  general  traffic  manager  Canadian  Pacific  Rail- 
way, Mr.  Frank  Barr,  general  manager  Boston  <&  Maine  Railway,  Mr. 
C.  D.  Hammond,  general  superintendent  Delaware  <fe  Hudson  Rail- 
way, and  Mr.  F.  H.  McGuifiran,  general  manager  Grand  Trunk  Rail- 
way company,  for  courtesies  in  furnishing  transportation  for  men- 
bers  upon  application  of  the  president  of  this  Association. 

To  the  Sydney  &  Louisburg  Railway  company,  for  special  train  to 
the  Marconi  towers  at  Glace  Bay. 

To  Mr.  Richardson,  mayor  of  Sydney,  and  members  of  the  city 
council,  for  trip  on  steamer  to  North  Sydney  and  visit  to  the  Domin- 
ion Iron  and  Steel  Works,  where  the  party  was  met  by  Mr.  Ross  and 
conducted  through  the  plant. 

To  Mr.  Goldrick,  acting  mayor  of  St.  Johns,  and  representatives 
from  the  city  government,  who  kindly  furnished  the  steamer  Lord 
Kitchener  for  trip  on  the  Bay  of  Fundy. 

To  Mr.  A.  E.  Pyerfer,  pro  mayor  of  Quebec,  for  a  hearty  welcome 
to  this  beautiful  city. 

To  the  Quebec  Garrison  club,  for  a  cordial  invitation  to  visit  their 
club  house  and  the  tender  of  the  hospitality  of  the  club  to  the  mem- 
bers of  this  Association. 

To  the  St.  Louis  Railway  club,  through  Mr.  Stannard,  who  have 
kindly  invited  any  of  the  members  to  make  free  use  of  their  quarters 
at  St.  Louis  durinc:  the  exposition. 

To  Mr.  Reid,  manager  of  the  Chateau  Frontenac,  who  has  upheld 
the  reputation  for  Canadian  hospitality  and  forwarded  the  interests 
of  the  Association  in  many  ways. 

To   the   representatives  of   the  Railway  Supply  companies   and 
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others,  for  their  exhibits  of  various  devices  dud  materials,  and  for 
numerous  courtesies  extended  to  members  of  this  Association. 

Your  committee  desires  to  emphasize  the  fact  that,  at  this  the 
largest  meeting  in  its  history,  tliis  Association  has  found  at  every 
point  the  most  courteous  hospitality  and  complete  arrangements  for 
its  comfort  and  pleasure.  It  does  appreciate  this,  and  it  especially 
acknowledges  the  efforts  of  Mr.  A.  £.  Eillam  and  Mr.  W.  E.  Alex- 
ander. 

Respectfully  submitted, 

A.  W.  Merbick. 

J.  I.  Banks. 

A.   O.   CUNNINQHAM. 
A.   MONTFORT. 

Mr.  Lichty. — I  would  call  the  attention  of  the  committee  to 
two  things  that  I  think  should  not  be  omitted.  The  special 
train  furnished  by  the  Grand  Trunk  at  Montreal  and  the  other 
to  Lachine  Bridge  by  the  Canadian  Pacific. 

President. — I  want  to  say  another  thing,  that  I  did  not 
inform  the  committee  as  fully  as  I  should  have  done  myself. 
The  thanks  have  been  extended  to  the  Boston  &  Maine  Rail- 
road for  transportation  for  members,  but  no  mention  made  that 
the  transportation  was  kindly  furnished  upon  the  request  of 
the  president  of  this  Association  to  show  that  it  was  on  ac- 
count of  a  request  from  this  Association  that  this  transporta- 
tion was  secured  from  the  Boston  &  Maine  and  a  like  courtesy 
was  extended  by  the  Grand  Trunk  and  by  Mr.  Robert  Kerr  of 
the  Canadian  Pacific.  You  understand,  gentlemen,  that  the 
members  in  the  Trunk  Line  territory,  their  general  ofiScers, 
would  not  ask  for  transportation  for  them  and  they  have  se- 
cured transportation  over  these  three  lines  upon  the  request  of 
the  president  of  this  Association,  by  the  kindness  and  cour- 
tesy of  Mr.  McGuigan  of  the  Grand  Trunk,  Mr.  Kerr  of  the 
Canadian  Pacific,  and  Mr.  Barr,  general  manager  of  the  Bos- 
ton &  Maine.  Now,  if  we  mention  in  this  resolution  the  special 
trains  furnished  by  the  Grand  Trunk  and  the  Canadian  Pacific, 
I  think  we  should  also  mention  this  transportation  and  the  fact 
that  it  was  furnished  upon  the  request  of  an  officer  of  tins  As- 
sociation. I  would  like  to  go  over  that  ground  a  little  more 
explicitly.  The  proof  that  the  roads  have  given  us  this  cour- 
tesy is  an  early  recognition  of  the  great  benefits  the  railroads 
have  received  from  this  Association  in  the  raising  of  the  B. 
and  B.  standard  all  over  the  country,  and  I  would  respectfully 
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suggest  that  we  recognize  this  fact  in  the  resolution,  and  ex- 
tend to  Messrs.  McGuigan,  Kerr,  and  BaiT  a  special  testa- 
monial  in  our  resolution.  This  transportation  question  is  a 
serious  one  before  this  Association,  especially  to  our  members 
living  in  the  Trunk  Line  territory,  in  regard  to  reaching  con- 
ventions of  this  Association,  and  there  must  be  some  provision 
made.  This  is  a  matter  that  our  executive  committee  has  got 
to  take  up  before  our  next  meeting,  as  the  most  of  us  do  not 
receive  salaries  large  enough  so  that  we  are  enabled  to  attend 
these  conventions  and  pay  our  fare  all  the  way,  and  I  think  it 
would  be  wise  for  the  executive  committee  to  appoint  a  special 
committee  to  go  before  the  Trunk  Line  association  and  request 
that  an  exception  be  made  in  favor  of  this  Association  in  rec- 
cognition  of  the  benefits  the  various  roads  receive  from  our 
meeting  annually  in  this  way.  I  would  add  that  Mr.  Kerr  has 
been  especially  kind  in  regard  to  the  matter  of  transportation. 
One  of  the  members  came  to  me  this  morning  and  desired 
transportation  over  the  C.  P.  in  order  to  reach  his  home 
more  easily,  and  I  telegraphed  Mr.  Kerr  this  morning  after 
the  morning  session,  and  this  afternoon  received  an  answer 
back  by  wire  that  he  had  sent  the  transportation  as  requested, 
so  you  see  it  is  a  very  great  courtesy  and  we  should  appreciate 
these  things. 

Mr.  Lichty. — I  suggest  that  these  resolutions  be  changed  in 
accordance  with  the  views  expressed  and  be  acted  on  by  the 
chairman  and  let  him  settle  that  matter  with  the  rest  of  the 
committee. 

President. — Then  you  would  practically  approve  the  report 
to  be  amended  under  the  direction  of  the  chairman  ?  Do  you 
make  that  a  motion  ? 

Mr.  Lichty. — Yes,  sir. 

Mr.  Steflfen. — I  second  the  motion. 

President. — If  this  be  your  mind,  please  manifest  it  by  say- 
ing Aye. 

Mr.  Swett. — 1  think  you  omitted  to  mention  the  Fur  Com- 
pany's invitation  to  visit  their  factory. 

President. — That  will  be  added^  in  the  same  way  by  the  mo- 
tion. 
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President — As  many  as  are  in  favor  of  the  motion  please 
say  Aye,  contrary,  Nay.     Motion  carried. 

President. — If  nothing  further,  or  any  further  announce- 
ments to  be  made,  I  will  read  the  report  of  the  nominating 
committee,  but  before  doing  so  I  will  state  for  your  informa- 
tion, because  we  all  want  to  say  good-by  to  our  chairman  of 
this  committee,  before  he  goes  away,  that  Mr.  A.  S.  Markley 
has  received  a  telegram  from  his  son-in-law  this  evening  that 
his  daughter  is  seriously  ill  and  for  him  to  come  at  once.  We 
are  indeed  very  sorry  to  learn  of  this  and  it  will  be  a  great 
disappointment  to  him,  of  course,  as  he  had  intended  to  go  with 
us  on  the  trip  to  Sydney. 

Report  of  the  nominating  committee    was   then  read  by  the 

president. 

Quebec,  Ont.,  Oct.  22,  1903. 

The  Committee  on  Nomination  of  Officers  for  ensuing  year 

beg  to  make  the  following  report : 

President. — Arthur  Montzheimer. 

First  Vice-President.— A.  Shane. 

Second  Vice-President;. — C.  A.  Lichty. 

Third  Vice-President.— J.  B.  Sheldon. 

Fourth  Vice-President. — J.  H.  Markley. 

Secretary.— S.  F.  Patterson. 

Treasurer. — C.  P.  Austin. 

Executive  Members.— K.  H.  Reid,  W.  O.  Eggleston,  A.  E.  Killam, 
R.  C.  Sattley,  H.  Rettinghouse,  J.  S.  Lemond. 

A.  Marklky, 
James  Stannabd, 
W.  E.  Alexander, 
F.  S.  Edinoer, 
A.  E.  Kill  AM. 

President. — ^The  title  chairman  is  wrong,  the  chairman  of 
the  executive  committee  is  the  president  of  this  Association 
always,  and  I  will  change  it. 

Mr.  Stannard. — I  would  like  our  president  to  read  the  con* 
stitution  before  he  makes  that  change.  I  was  president  when 
that  constitution  was  gotten  out  and  it  was  not  intended  to 
have  the  president  the  chairman  of  the  executive  committee. 
He  was  to  act  with  the  committee  or  in  conjunction  with  the 
executive  committee. 

President. — I  think  it  will  be  necessary  to  make  an  amend- 
ment to  the  constitution,  if  that  is  the  intention  of  the  Asso- 
ciation, and  if  you  desire  to  make  any  change  in  the  eonstitu- 
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tion,  a  notice  to  that  effect  will  be  in  order  now ;  if  not,  we 
will  take  up  the  report  of  the  nominating  committee,  and  I 
will  ask  what  you  wish  to  do  with  it.  The  accepting  of  the 
report  does  not  elect  the  gentleman.  What  do  you  wish  to  do 
with  the  report? 

Mr.  Large. — I  move  that  the  report  be  received. 

Mr.  Snow. — Second  the  motion. 

President. — One  remark  for  the  benefit  of  the  new  members. 
That  ie,  I  understand  the  accepting  of  the  report  of  this  com- 
mittee does  not  prevent  any  member  nominating  whoever  he 
may  see  fit  from  the  floor  of  this  convention.  As  many  as  are 
in  favor  of  accepting  this  report  will  manifest  it  by  saying 
Aye.     It  is  a  vote. 

President. — Now,  gentlemen,  if  there  are  no  other  nomina- 
tions, we  will  proceed  to  ballot  on  these  names. 

Mr.  Ingalls. — I  move  that  the  secretary  cast  the  ballot  for 
the  various  officers. 

Mr.  A.  S.  Markley. — The  secretary  might  take  exceptions 
to  that.  No  man  wants  to  vote  for  himself.  I  would  suggest 
Mr.  Stannard.     This  can  be  done  by  unanimous  consent. 

President. — The  motion  before  the  house  is,  that  Mr.  Stan- 
nard be  authorized  to  cast  one  ballot  for  the  names  as  they 
appear  upon  this  report.  If  this  be  your  minds  that  Mr.  Stan- 
nard perform  this  duty,  please  manifest  it  by  a  rising  vote. 

President. — It  is  the  unanimous  consent  of  this  body  that 
Mr.  Stannard  cast  the  ballot. 

Mr.  Stannard. — Mr.  Secretary,  this  is  my  ballot. 

Secretary. — The  ballot  is  cast,  Mr.  President. 

President. — The  ballot  has  been  cast  for  the  names  on  this 
report,  and  you  have  therefore  elected  the  following  gentlemen 
officers  for  the  ensuing  year : 

President. — Arthur  Montzheimer. 

First  Vice-President. — A.  Shane. 

Second  Vice-President. — C.  A.  Lichty. 

Third  Vice-President.— J.  B.  Sheldon. 

Fourth  Vice-!? resident. — J,  H.  Markley. 

Secretary. — S.  F.  Patterson. 

Treasurer. — C.  P.  Austin. 

Executive  Members. — R.  H.  Reid,  Cleveland,  O. ;  W.  O.  EgKleston, 
Jersey  City,  N.  J.;  A.  £.  Killam,  Moncton,  N.  B.;  R.  C.  Sattley, 
Chicago,  111.;  H.  Rettinghouse,  Kaukauna,  Wis.;  J.  S.  Lemond, 
Atlanta,  Ga. 
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President. — Before  relinquishing  the  duties  of  this  office  I 
desire  to  say  that  you  all  have  my  most  heartfelt  thanks  for 
the  great  honor  conferred  upon  me  in  electing  me  to  this  office 
and  for  the  hearty  support  and  cooperation  that  you  have 
given  me  during  the  year  just  past,  and  for  evidence  of  which 
we  have  just  held  the  most  successful  convention,  perhaps,  in 
our  history.  I  do  not  wish  you  to  think  that  I  desire  to  take 
any  of  the  honor  or  any  praise  for  this  grand  result  for  myself, 
but  it  is  because  of  the  hearty  cooperation  of  the  various  com- 
mittees and  the  individual  membership  of  this  Association  that 
this  result  has  been  accomplished  or  brought  about.  I  espe- 
cially desire  to  call  your  attention  to  the  splendid  reports  we 
have  received  and  the  fact  that  we  have  missed  so  few  reports. 
We  had  a  list  of  ten  subjects  to  be  reported  on,  and  we  re- 
ceived some  sort  or  form  of  report  for  all  but  one  of  these  sub- 
jects and  the  chairman  of  this  committee  expected  to  make  a 
report  on  that,  and  wrote  me  a  month  ago,  perhaps,  that  he 
certainly  expected  and  hoped  to  be  able  to  make  a  report ;  but 
at  the  last  moment,  just  a  short  time  before  coming  to  the 
convention,  I  received  a  communication  that  unexpected  duties 
had  interfered  with  his  making  this  report  and  he  very  much 
regretted  his  inability  to  do  so.  I  think  this  is  a  splendid 
record  and  speaks  very  highly  for  the  committees  and  for  the 
chairmen  of  these  committees  and  for  the  individual  membe;L*- 
ship  as  well,  and  in  view  of  this,  I  would  ask  that  you  give  to 
my  successor  and  to  the  gentleman  succeeding  to  the  manage- 
ment of  this  Association  for  next  year  an  even  more  cordial  sup- 
port than  what  you  have  given  me  and  my  associates  this 
year.  Mr.  Moutzheimer,  you  have  been  elected  to  the  office 
of  president  of  this  Association.     Do  you  accept  the  office? 

Mr.  Montzheimer. — I  do. 

President. — I  will  turn  over  to  you  now  the  management  of 
this  Association,  and  may  you  have  the  greatest  of  success 

Mr.  Montzheimer. — Members  of  the  Association  and  Friends  : 
I  do  not  know  how  I  can  express  to  you  my  appreciation  of 
the  honor  that  you  have  conferred  upon  me.  I  am  not  an 
orator  and  do  not  think  you  can  expect  me  to  make  a  speech. 
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I  can  only  say  a  few  simple  words  expressing  a  few  things 
right  close  to  my  heart.  We  are  all  interested  in  the  advance- 
ment or  progress  of  our  Association.  I  know  it  has  been  a 
great  pleasure  in  the  past  to  see  it  grow  so  steadily  and  gain 
in  importance  each  year.  I  wish  I  could  impress  on  you  the 
importance  of  individual  work.  Try  as  hard  as  they  can,  the 
oflBcers  of  the  Association  cannot  produce  success,  or  at  least 
that  perfect  success,  without  the  help  of  every  member  of  the 
Association,  be  it  little  or  great.  I  know  you  have  given  this 
aid  in  the  past,  and  sincerely  hope  we  can  expect  it  from  you 
in  the  future.  I  am  glad  to  say  that  this  convention  has  broken 
the  record  as  regards  the  admission  of  new  members  for  the 
last  eleven  years,  and  it  must  do  our  friend  John  good  to  have 
the  meeting  at  Quebec,  at  this  ancient  and  historical  place, 
break  the  record.  (Applause.)  At  Atlanta,  thirty-eight  new 
members  came  in;  at  Cincinnati,  in  1892,  about  fifty-two  were 
admitted,  but  this  was  only  the  second  year  of  this  organiza- 
tion's life,  and  of  course  a  large  number  came  in  in  the 
first  and  second  years,  but  I  think  we  have  certainly  made  a 
remarkable  showing  this  year.  I  noticed  that  in  the  last 
eleven  years,  previous  to  1902,  the  Association  had  a  growth 
of  300  per  cent.,  just  about  an  average  of  10  per  cent,  per 
year  compounded  each  year.  Our  bridge  and  building  men 
of  the  various  railroads  in  America  are  beginning  to  see  the 
necessity  of  belonging  to  an  association  of  this  kind,  and  find, 
after  hearing  our  discussions  and  reading  the  committee  re- 
ports, that  they  can  not  only  do  better  work,  but  do  it  more 
economically ;  and  not  only  the  bridge  and  building  men  are 
finding  this  the  case,  but  the  maintenance  of  way  people  also 
look  for  our  reports  and  convention  proceedings.  I  know 
from  personal  information  that  several  prominent  maintenance 
of  way  men  of  this  country  regularly  look  for  our  Proceedings, 
and  read  them  through.  For  my  part,  I  will  do  all  I  can  to 
carry  forward  our  work,  and  I  hope  if  any  of  the  members 
have  any  suggestions  to  make,  that  they  will  give  the  oflScers 
of  this  Association  the  benefit  of  their  suggestions.  You  can 
all  help  if  you  only  will.  One  thing  makes  this  Association 
unique,  and  that  is  the   brotherly,  friendly  feeling  that  you  all 
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see  in  the  coovention.  There  is  do  wrangling ;  no  selfishness 
comes  to  the  surface.  Every  one  is  pleasant  and  good 
natured,  and  I  think  it  bears  out  the  old  saying,  ^' Who  best 
can  work  can  best  agree."  I  hope  we  will  all  push  together, 
and  go  farther  to  the  front,  as  I  know  we  will.  Gentlemen, 
I  thank  you.     (Applause.) 

President. — The  next  member  present  on  the  list  is  C.  A. 
Lichty,  second  vice-president.     Mr.  Lichty,  do  you  accept? 

Mr.  Lichty. — Gentlemen,  I  thank  you  for  the  honor  be- 
stowed upon  me  in  electing  me  second  vice-president,  and  I 
will  do  all  I  can  for  the  advancement  of  the  Association.  I 
thank  you. 

President. — Mr.  Sheldon,  you  have  been  elected  third  vice- 
president  of  this  Association.     Do  you  accept? 

Mr.  Sheldon. — I  thank  you  for  the  honor,  and  will  endeavor 
to  fill  the  position  to  the  best  of  my  ability. 

President. — Mr.  J.  H.  Markley,  you  have  been  elected 
fourth  vice-president.     Do  you  accept. 

Voice. — He  is  not  in  the  room,  yet  I  think  we  can  safely 
assume  that  he  will  accept. 

President. — Mr.  Patterson,  you  have  been  elected  secretary. 
Do  you  accept  ? 

Secretary  Patterson. — I  do,  and  thank  you  for  the  honor. 

Secretary  Patterson. — Mr.  President  and  Gentlemen  :  I  will 
say  I  appreciate  this  honor  conferred  on  me,  and  1  really  con- 
sider it  a  very  great  honor,  inasmuch  as  I  have  already  served 
twelve  years  as  secretary  of  this  Association.  It  is  a  great 
source  of  pleasure  to  me  to  see  it  grow,  not  only  in  numbers, 
but  in  importance.  I  feel  proud  to  be  associated  with  this 
class  of  men,  and  I  have  found  that  it  has  been  good  for  me 
to  know  you.  I  find  that  I  gain  something  of  value  every  time 
I  meet  you,  and  the  happy,  cordial  reception  given  me  cer- 
tainly gives  me  great  pleasure.  I  little  thought  twelve  years 
ago  when  I  went  to  Cincinnati,  a  perfect  stranger  to  every 
one, — I  don't  think  that  I  knew  a  single  person, — and  when  I 
was  very  unexpectedly  elected  secretary  and  I  was  so  ex- 
tremely timid  that  ^did  not  or  could   not  refuse,  and  so  have 

continued  on  tvomf  year  to  year.     As  1  said  before,  I  feel 
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proud  of  having  sei'ved  you  so  many  years,  and  I  may  say 
also  that  as  yet  I  have  never  heard  one  single  objection  to  my 
filling  this  office,  and  this,  too,  is  a  great  satisfaction  to  me. 
You  have  been  very  liberal  and  kind  to  me  in  every  way,  and 
I  hold  the  friendships  that  I  have  formed  since  belonging  to 
this  Association  very  near  and  dear,  some  of  them  the  best 
and  dearest  I  have.  I  am  also  very  much  flattered  with  the 
words  of  cheer  that  I  received  from  my  friends,  the  supply  men, 
who  come  here  to  meet  with  us  each  year,  and  also  occasion- 
ally the  words  of  praise  that  I  hear  for  the  appearance  of  the 
book  of  our  Proceedings,  and  I  cannot  help  feeling  rather 
proud  to  hear  that  the  book  has  a  good  appearance,  and  it 
gives  me  very  much  encouragement  and  I  promise  to  do  the 
best  I  can.  I  would  like  to  say  one  word  in  regard  to  receiv- 
ing the  committee  reports.  If  you  do  not  want  the  Deacon  to 
go  crazy,  don't  wait  so  long.  I  begin  to  receive  requests  for 
advance  copies  weeks  before  I  even  see  the  reports,  and  it 
requires  great  exertion  to  get  them  out  so  as  to  send  the 
advance  copies  out  to  the  members.  Again  I  thank  you,  gen- 
tlemen, for  the  honor  that  you  have  conferred  upon  me. 
(Applause.) 

Mr.  Pickering. — I  would  like  to  say,  and  I  think  I  voice  the 
sentiment  of  this  Association  when  I  say  it,  that  I  am  heartily 
glad  that  our  good  friend,  Mr.  Patterson,  has  never  gotten  up 
the  courage  to  decline  the  office  of  secretaryship  of  the  Asso- 
ciation, and  I  want  to  say  still  more  than  that,  that  at  the 
dinner  table  this  evening,  in  conversation  with  one  of  the 
charter  members  of  tliis  Association,  the  subject  came  up  of 
the  success  of  this  Association,  and  the  few  changes  necessary 
to  be  made  in  the  management  and  in  the  constitution  and 
by-laws,  and  all  that  sort  of  thing,  and  I  made  the  remark  that 
it  seemed  to  me  that  the  old  saying  was  wonderfully  true  that 
the  organizers  of  this  Association  had  builded  better  than  they 
knew  when  they  organized  this  Association.  I  think  that  will 
apply  wonderfully  well,  too,  in  regard  to  the  election  of  our 
worthy  member  as  secretary  of  this  Association.  I  think  they 
builded  better  than  tliey  knew  when  they  elected  him  first  for 
secretary ;  for,  gentlemen,  do  you  understand, — I  know  you 
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do  not,  you  cannot  comprehend  how  much  the  success  and 
advancement  of  this  Association  depends  upon  the  careful, 
painstaking  work  of  its  secretary.  This  has  been  the  expe- 
rience of  all  technical  societies,  that  the  office  of  secretary  has 
been  the  most  important  one  in  the  relation  of  the  success  and 
advancement  of  the  society,  and  certainly  there  is  no  excep- 
tion at  all  in  this  society,  and  the  success  has  been  in  a  large 
measure  due  to  the  careful  and  painstaking  work  of  our  secre- 
tary, Mr.  S.  F.  Patterson,  and  I  am  sure  we  are  all  heartily 
glad  that  he  is  able  to  continue  such  a  good  work.     (Cheers.) 

President. — Mr.  Austin,  you  have  been  elected  treasurer  of 
this  Association.     Are  you  willing  to  serve? 

Mr.  Austin. — I  am,  and  thank  you  for  the  honor. 

President. — Mr.  Reid,  you  have  been  elected  an  executive 
member.     Are  you  willing  to  serve  ? 

Mr.  Reid. — I  understand  that  there  is  nothing  for  that  com- 
mittee to  do,  so  I  accept. 

President. — Mr.  Killam,  you  have  been  elected  an  executive 
member.     Will  you  accept  ? 

Mr.  Killam. — I  will. 

President. — Mr.  Rettinghouse,  you  have  also  been  elected 
an  executive  member.  Are  you  willing  to  serve  on  that  com- 
mittee ? 

Mr.  Rettinghouse. — I  sincerely  thank  you  for  the  honor 
that  has  been  conferred  upon  me,  and  will  assist  the  commit- 
tee all  I  can. 

President. — The  other  three  members,  Messrs.  Eggleston, 
Sattley,  and  Lemond  are  not  present,  but  I  think  that  it  is 
safe  to  say  they  will  serve  for  the  term. 

President. — Any  other  business  to  come  before  the  Associa- 
tion at  this  time? 

Mr.  SteflPen. — I  think  that  it  is  time,  on  behalf,  possibly,  of 
the  new  members,  of  which  I  am  one,  that  some  vote  of  thanks 
in  recognition  of  the  personal  efforts  of  Mr.  Killam  would  be 
very  much  in  order,  and  I  move  that  a  rising  vote  of  thanks 
be  extended  to  Mr.  Killam  for  the  noble  and  unceasing  efforts 
pot  forth  in  our  behalf  at  this  time  to  make  our  stay  in  this 
city  a  success. 
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Mr.  Pickering. — I  can  heartily  second  that  motion  because 
I  know  that  very  much  of  the  pleasure  that  we  have  derived 
from  this  meeting,  and  much  of  the  success  of  this  meeting 
has  been  due  to  the  unselfish  and  unflagging  efforts  of  our 
worthy  Committee  of  Arrangements,  and  I  heartily  second 
that  motion. 

President. — Gentlemen,  you  have  heard  the  motion.  I  think 
we  should  take  a  rising  vote,  to  express  a  little  stronger  our 
feelings  in  the  matter. 

President. — The  vote  is  unanimous.  Mr.  Killam,  we  would 
be  glad  to  hear  a  few  remarks  from  you. 

Mr.  Killam. — Mr.  President  and  Friends  :  I  am  sure  I  did 
not  e;s:pect  anything  of  this  kind,  but  I  want  to  say  that  it 
gives  me  great  pleasure  to  answer  my  name  in  reply  to  your 
magnanimous  vote  of  thanks,  and  to  say  that  what  I  did  I 
simply  did  for  what  I  thought  was  for  the  benefit  of  the  Asso- 
ciation and  for  the  advantages  that  will  accrue  to  our  own  part 
of  the  country.  I  was  most  happy  to  hear  the  remarks  made 
by  one  of  the  members  at  this  meeting  in  reference  to  the  two 
great  nations,  the  greatest  of  the  earth,  that  they  should  be 
one,  and  I  am  sure  it  would  give  us  the  greatest  of  pleasure  to 
take  you  in.  This  Association  is  one  of  the  institutions  that 
works  for  the  benefit  of  the  whole  country  and  for  the  safety 
of  the  traveling  public,  meeting  here  together  in  this  way  to 
discuss  matters  pertaining  to  our  calling,  that  we  might  be 
better  able  to  fill  the  office  to  which  we  are  appointed  and  to 
work  for  the  good  of  the  whole  people.  Therefore,  it  is  with 
the  greatest  of  pleasure  that  I  accept  this  motion,  and  when 
we  get  through— ;-we  are  not,  though,  yet, — I  don't  know  but 
what  you  will  want  to  pass  another  vote  of  thanks  to  our  coun- 
try that  we  have  down  here  in  the  East.  I  thank  you,  Mr. 
Chairman.     (Applause.) 

Mr.  Stannard. — We  are  all  very  thankful  for  the  invitation 
of  Mr.  Killam  to  take  us  in,  and  whenever  we  get  to  that  point 
we  will  apply ;  but  he  has  certainly  taken  us  in  at  this  con- 
vention where  we  have  been  treated  royally,  and  never  can 
forget  it. 


75 


President. — Some  of  the  members  probably  wondered  why 
Mr.  Mallard  was  not  nominated  for  president  this  year,  but 
having  recently  accepted  a  position  as  superintendent,  I  be- 
lieve, in  the  operating  department,  he  felt  he  would  be  so  busy, 
especially  for  the  first  year  or  so,  that  he  could  n't  possibly 
accept  the  presidency  of  the  Association.  I  know  I  voice  the 
thought  of  every  one  when  I  say  that  we  are  all  sorry  not  to 
have  Mr.  Mallard  elected  president.  He  is  a  very  agreeable 
and  pleasant  gentleman,  and  we  all  became  endeared  to  him. 
Some  of  you  might  have  thought  it  was  queer  that  he  was 
not  nominated,  that  is  the  reason  I  make  this  statement. 

President. — If  nothing  further  to  bring  before  the  Associa- 
tion, I  would  say  that  we  will  plan  to  have  a  meeting  of  the 
executive  committee  in  the  city  of  Moncton.  For  the  informa- 
tion of  the  executive  members,  we  will  hold  a  meeting  of  the 
executive  committee  at  Moncton,  8  o'clock  Saturday  night. 

President. — Anything  further  to  be  brought  before  the 
meeting  ? 

Mr.  Stannard. — I  move  that  we  adjourn  to  meet  in  Chicago 
the  third  Tuesday  in  October,  1904. 

Mr.  Pickering. — I  second  the  motion. 

President. — Gentlemen,  before  putting  that  motion,  I  think 
it  is  no  more  than  right  that  we  extend  a  vote  of  thanks  to  the 
representatives  of  the  various  publications  that  have  always 
been  very  good  to  report  our  proceedings  and  give  the  gist  of 
the  convention  to  the  other  members  not  here.  These  first 
reports  as  gotten  out  by  the  press  are  very  valuable. 

Mr.  Lichty. — I  will  make  a  motion  that  it  is  the  sense  of 
this  Association  that  we  extend  a  vote  of  thanks  to  the  press 
of  this  city  and  to  the  technical  papers  and  engineering  papers 
which  are  represented. 

Mr.  Stannard. — I  second  the  motion. 

President. — You  have  heard  the  motion,  as  many  as  favor  it 
please  say  Aye ;  opposed.  Nay.  The  motion  is  carried  unani- 
mously. 

President. — There  is  a  motion  that  we  adjourn  until  the 


76 

third  Tuesday  in  October,  1904,  to  meet  at  Chicago.      All 
those  in  favor  of  that  motion  will  signify  by  saying  Aye. 
President. — The  motion  prevails,  and  we  stand  adjourned. 

S.  F.  PATTERSON, 

Secretary. 

W.    C.    KiKENDALL, 

Official  Stenographer, 
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DISCUSSION   OF  COMMITTEE   REPORTS 

FOR  1901-1902. 

CONTINUED  FROM  THE  TWELFTH  ANNUAL 

CONVENTION. 


I. — Auxiliary   Coaling  Stations;  Best  Designs,  Capacity, 

AND  Method  of  Handling  Coal. 

Mr.  Snow. — I  was  a  member  of  that  committee  last  year 
and  wrote  a  supplement  to  Mr.  McGonagle's  report,  and  I 
woald  like  to  give  you  a  little  appendix  to  that  supplement. 
I  described  one  or  two  methods  of  delivering  coal  to  locomo- 
tives in  that  supplement,  which  were  not  covered  by  Mr. 
McGonagle's  statement,  and  I  have  since  concluded  that 
another  scheme  might  be  of  interest  to  any  one  who  is  inter- 
ested in  that  subject,  and  it  is  this :  The  building  of  a  large 
hopper  which  would  deliver  to  locomotives  by  a  chute  operated 
much  in  the  way  that  the  ordinary  chute  is,  except  that  it 
must  have  a  valve  to  cut  off  the  flow  of  coal,  inasmuch  as  the 
hopper  should  contain  seventy-five  or  one  hundred  tons.  ,If 
the  output  of  coal  is  say  one  hundred  and  fifty  tons  a  day,  or 
more,  there  should  be  two  of  these  hoppers  each  provided  with 
a  chute.  My  idea  of  supplying  these  hoppers  with  coal  from 
cars  is  by  means  of  a  grab  shovel  similar  to  what  is  used  in 
discharp^iug  vessels.  The  shovel  should  be  a  little  smaller,  I 
think,  than  is  commonly  used  for  vessels ;  say  about  one-half 
ton  capacity.  This  shovel  can  be  arranged  to  be  operated 
from  an  inclined  or  curved  boom,  so  that  a  trolley  engine  will 
not  be  needed,  and  consequently  only  one  man  above  and  one 
below  will  be  required  to  operate  the  outfit. 

The  coal  supply  cars  should  preferably  be  run  up  a  trestle. 
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aloDgside  the  hoppers,  high  enough  so  that  the  trimmiDgs  of 
coal  that  the  grab  shovel  will  Dot  take  out  of  the  car  can  be 
dumped  iuto  a  hopper  built  just  outside  the  track  under  the 
shovel  boom.  The  trimmiugs  are  to  be  scraped  into  the  side 
hopper,  and  when  enough  has  gathered  there  it  is  to  be  picked 
up  with  the  grab  shovel  and  elevated. 

If  storage  to  the  extent  of  ten  or  twenty  days'  consumption 
is  desired,  I  would  recommend  a  bin  parallel  to  the  tracks  to 
be  supplied  by  a  gravity  track  fed  from  the  lai*ge  hoppers. 
This  storage  bin  to  be  covered  or  open  as  may  be  desired. 
When  it  is  necessary  to  take  coal  from  this  bin  it  may  be 
delivered  to  engines  either  by  derricks  or  some  shoveling 
method. 

Mr.  Burrill. — As  I  understand  Mr.  Snow,  he  would  have 
this  coal  bin  put  up  without  a  cover  or  without  a  floor. 

Mr.  Snow. — That  would  be  according  to  preference.  If  it 
could  be  afforded  it  would  be  much  better  to  put  a  cover, 
sides,  and  roof  over  the  storage  bin,  because  there  is  more  or 
less  deterioration  in  coal  stored  out  of  doors,  but  everything  of 
this  sort  adds  to  the  first  cost.  It  would  be  well  to  use  it,  and 
I  would  recommend  it  if  you  can  afford  it. 

Mr.  Burrill. — Would  it  not  gather  more  dampness  and  be 
more  liable  to  take  fire  if  not  protected  by  a  floor  underneath? 

Mr.  Snow. — I  don't  know,  some  kinds  of  coal  will  take  fire 
and  some  will  not  very  easily  on  the  ground,  but  it  might  have 
a  little  tendency  to  collect  dampness,  not  having  a  chance  for 
the  air  to  get  to  it  that  there  is  when  on  a  floor. 

Mr.  Reid. — Along  that  line,  while  I  do  not  have  charge  of 
the  handling  of  the  coal  on  the  Lake  Shore,  being  in  a  differ- 
ent department,  will  say  we  store  on  inclines  to  advantage, 
and  we  are  now  erecting  a  machine  for  handling  coal  near 
Toledo  for  storing  half  a  million  tons.  The  coal  is  dumped 
from  an  elevated  trestle  on  a  concrete  floor,  and  we  have  a 
clam  shovel  which  takes  the  coal  from  the  pile  and  piles  it 
back.  It  travels  on  a  track  and  piles  it  back  far  enough  so  as 
to  store  about  half  a  million  tons.  With  the  machine  com- 
pleted, and  a  track  on  the  other  side  of  the  elevated  track, 
will  be  able  to  store  one  million  tons  of  coal  to  take  care  of 
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our  coal  supply  in  strikes  and  labor  troubles.  We  have  stored 
coal  on  the  ground  and  on  a  plank  floor,  and  so  far  as  I  can 
see  there  isn't  any  difference  in  the  coal.  After  picking  the 
coal  up  we  put  it  into  the  chutes  and  the  locomotives  after- 
wards.    I  have  never  heard  of  any  trouble  with  it. 

Mr.  A.  S.  Markley. — In  reference  to  storing  coal,  we  have 
always  done  so  in  the  open  air,  where  the  space  is  entirely 
clear  and  ground  level  without  any  floor  or  cover.  It  is 
dumped  there  in  the  fall,  and  generally  left  there  until  after 
the  miners  have  all  settled  their  troubles  with  the  operators, 
usually  about  May  1st  of  each  year.  We  use  a  steam  shovel 
for  loading  the  coal  at  about  two  cents  a  ton,  and  with  the  aid 
of  the  section  men  to  keep  it  cleaned  up  as  fast  as  the  steam 
shovel  loads  it  we  get  very  little  dirt  and  do  the  work  with 
very  good  results.  This  has  been  the  practice  for  the  last  four 
or  Ave  years.  In  regard  to  coal  getting  on  fire,  have  had  no 
trouble  in  this  direction.  The  coal  does  not  lay  very  long, 
however. 

Mr,  Alexander. — I  was  present  last  year  and  spoke  of  our 
method  of  storing  the  coal.  The  question  here  to-day  seems 
to  be  whether  it  is  profitable  to  have  a  floor  on  the  ground  un- 
der the  coal  as  a  protection  against  spontaneous  combustion. 
We  store  our  coal  in  large  buildings,  which  hold  six  to  seven 
or  eight  thousand  tons  of  coal,  which  are  forty-five  to  fifty  feet 
wide  by  sixteen  to  twenty  feet  deep,  with  floor  under  the  coal. 
These  sheds  are  filled  in  summer  and  fall  of  the  year  to  last 
through  winter.  In  one  case  we  had  fire  in  a  coal  shed  by 
spontaneous  combustion.  Fire  was  from  four  to  six  feet  in 
from  side  of  shed  and  a  little  up  from  the  bottom,  about  two 
feet.  It  did  not  get  in  toward  center  of  shed  as  we  moved  the 
coal  where  the  fire  started  so  it  was  put  out.  We  have  had 
considerable  heat  in  other  sheds  and  to  prevent  fire  have  han- 
dled part  of  the  coal  over.  I  also  knew  of  and  saw  a  large 
pile  of  coal  outside  of  a  building  and  resting  on  a  plank  floor 
which  took  fire  by  spontaneous  combustion,  and  it  seemed  to 
start  near  the  bottom  and  eight  or  ten  feet  in  from  the  toe  of 
pile.     It  would  not  seem  that  resting  on  the  ground  would  cause 

spontaneous  combustion  more  than  resting  on  plank  floor. 
6 
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Mr.  Walden. — I  have  never  had  anything  to  do  with  taking 
cai*e  or  storing  coal,  other  than  building  the  trestles  so  the  cars 
ooiild  go  up  to  unload  from  the  trestle  on  the  ground.  In  1899 
we  unloaded  a  good  many  thousand  tons  of  coal  on  the  ground 
and  it  was  not  over  six  weeks  or  two  months  before  we 
had  several  fires.  Last  summer  we  unloaded  some  coal  near 
the  bank  of  the  Mississippi  river,  and  that  coal  was  covered 
over,  but  it  caught  fire  in  one  instance.  I  have  had  fires  in 
my  coal  houses  several  times  during  my  time  with  the  North 
Western  road.  We  have  a  great  deal  of  sulphur  in  our  coal, 
but  I  do  not  know  that  there  is  much  difference  whether  the 
coal  is  covered  up  or  not  covered  up,  but  I  think  the  quality 
we  get  in  Iowa,  if  stored  on  the  ground,  might  catch  fire 
quicker  on  account  of  its  having  rained  on  it  before  it  is  cov- 
ei'ed.     That  is  my  experience,  Mr.  President. 

Mr.  A.  S.  Markley. — ^Twenty  years  ago  we  built  a  combined 
brick  coal  and  pump-house.  In  a  number  of  cases  this  coal 
would  catch  fire,  when  there  had  been  no  rain.  We  also  put 
in  a  brick  floor  to  keep  the  dampness  out ;  but  no  improvement 
in  that  direction,  and  came  to  the  conclusion  that  it  depended 
upon  the  condition  of  the  coal  when  put  in,  whether  it  would 
catch  fire  or  not,  and  did  not  depend  so  much  on  the  weather. 

Mr.  Reid. — I  think  Mr.  Walden  has  struck  the  point  as  near 
as  anybody  else,  that  it  depends  on  the  kind  of  coal  or  the 
composition  of  the  coal.  I  think  coal  with  a  great  deal  of 
sulphur  in  it  will  catch  fire  very  much  quicker,  as  sulphide  is  a 
very  strong  chemical,  where  you  have  it  in  coal  in  large  quan- 
tities, and  not  to  the  change  or  effect  of  the  atmosphere  itself, 
and  that  is  what  generates  it. 

II. — Roof  Coverings,  First  Cost,  Life,  EFFiciExcr,  and 
Maintenance  Expense  for  Various  Classes  of  Rail- 
road Buildings. 

Mr.  Snow. — Last  year  I  submitted  a  little  paper  as  a  substi- 
tute for  a  i-eport  on  this  subject,  and  I  would  like  to  add  oar 
experience  for  the  year  which  might  prove  of  interest,  perhaps, 
to  some  of  the  members.     In  regaixl  to  the  cheaper  classes  of 
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roof  and  roof  coverings,  I  made  a  statement  last  year  covering 
quite  a  number  of  different  kinds,  and  I  find  our  practice  lately 
is  tending  towards  the  two  classes  of  roofing  called  Ruberoid 
and  Paroid.  Perhaps  I  ought  to  include  one  other  brand, 
although  we  had  an  unfortunate  experience  with  that  on  a  roof 
not  adapted  to  that  kind  of  roofing,  that  rather  gave  it  a  black 
eye  in  our  vicinity,  but  of  the  other  two  classes  I  name,  we 
find  them  doing  practically  equal  seiTice.  As  to  the  still 
cheaper  grades  named  last  year,  the  three-plys,  the  two-ply, 
and  the  plain  tarred  paper,  their  life  is  so  very  short,  unless 
attended  to  every  one  or  two  years,  that  we  have  practically 
abandoned  their  use. 

Mr.  Horning. — The  Michigan  Central  is  using  some  prepared 
rooting  where  shingles  have  given  out,  or  proven  to  be  unsatis- 
factory for  any  cause,  and  believe  it  to  be  giving  good  satis- 
faction. Have  used  it  three  to  four  years,  and  have  placed  it 
on  roofs  with  pitch  of  eight  inches  to  the  foot.  When  substi- 
tuting shingle  roofs  with  the  prepared  roofing  it  is  necessary  in 
most  cases  to  relay  the  roof  boards  in  order  to  obtain  a  tight 
surface  which  can  all  be  done  with  less  cost  than  renewing  the 
shingle  roof,  figuring  the  difference  in  the  costs  of  the  two 
materials,  and  at  the  same  time  obtaining  a  longer  lived  and 
fire-proof  roof. 

Mr.  Lichty. — What  kind  of  roofing  do  you  use? 

Mr.  Horning. — Ready  prepared  gravel  roofing. 

Mr.  Lichty. — I  would  like  to  ask  if  it  contains  any  burlap? 

Mr.  Horning. — I  believe  it  does  not. 

Mr.  Lichty. — While  I  was  on  the  Iowa  division,  the 
engineering  department  put  up  a  new  freight  house  at  Boone, 
la.,  and  covered  it  with  a  prepared  gravel  roofing,  which,  I 
think,  was  purchased  at  Waukegan,  111.  After  it  had  been  on 
about  a  year  and  a  half,  the  tar  and  gravel  came  off  in  many 
places,  leaving  the  burlap  bare,  and  it  became  necessary  to 
recoat  the  entire  roof  with  tar  and  gravel.  This  was  on  a  flat 
roof,  slope  about  one  inch  to  the  foot. 

Mr.  Mountfort. — We  have  been  using  the  Eastern  Granite 
roofing  for  six  or  seven  years.  We  covered  a  building  500 
feet  long  and  45  feet  wide  with  it.     I  covered  this  building 
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some  six  or  seven  years  ago,  and  took  a  great  deal  of  pains 
putting  it  on  properly,  and  it  has  never  given  any  trouble,  and 
I  am  now  using  quite  a  little  of  the  Eastern  Granite  roofing, 
and  it  is  giving  perfect  satisfaction  in  every  way. 

Mr.  Alexander. — I  do  not  know  tliat  I  have  veiy  much 
information  to  give.  I  spoke  something  about  this  matter  last 
year.  We  are  using,  as  I  said  then,  the  gravel  roof  chiefly  on 
our  engine  houses,  the  ordinary  tar  and  gravel  roof,  and  I 
think  it  gives  good  satisfaction  on  flat  roofs,  but  that,  as  well 
as  other  roofing  has  to  be  attended  to,  the  same  as  any 
material.  Some  shingle  roofs,  we  all  know,  will  go  a  long 
time  without  repairs,  others  again  will  need  repairs  in  six  or 
seven  years,  and  so  we  have  been  experimenting  with  other 
kinds  of  roofing.  We  have  used  Ruberoid  for  three  or  four 
years,  and  we  have  also  used  since  that  some  Paroid  for  three 
years,  and  since  that  some  Flintkote  with  good  results  so  far, 
and  even  where  some  of  it  has  wrinkled  it  has  not  leaked  any 
yet,  and  I  have  had  it  in  use  three  or  four  years,  but  that  is 
not  any  test,  not  being  on  long  enough.  Five  or  six  years  is 
no  test  at  all.  We  want  a  roof  to  last  ten  or  twelve  years  and 
still  be  good,  and  then  you  have  something  that  is  good. 
This  material,  of  course,  is  more  fire-proof  than  shingles,  and 
that  is  a  benefit  on  small  buildings  and  in  many  places,  so  that 
we  like  the  roof  very  well  if  it  only  continues  to  last  as  recom- 
mended. I  will  say  we  are  trying  the  different  kinds  to  see 
which  is  best,  and  while  I  sometimes  ask  for  Ruberoid  and  the 
company  furnishes  Paroid,  perhaps  on  account  of  buying  it  a 
little  cheaper,  I  am  not  possessed  of  suflRcient  information  to 
return  it  and  say  that  it  is  not  as  good  as  the  other,  though 
we  will  know  some  day  which  is  the  best,  but  have  not 
had  it  on  long  enough  to  tell  yet.  A  good  deal  has  been  said 
about  the  patent  roofing,  but  not  much  about  the  nails  rusting 
out  and  the  roof  coming  off  before  being  worn  out,  which 
occurs  on  engine  houses  mostly.  I  had  charge  of  an  engine 
house  which  had  a  shingled  roof  and  when  built  they  used  wire 
nails.  In  about  three  years  the  shingles  began  to  come  off 
and  I  had  them  renailed  with  wire  nails,  but  in  about  the  same 
length  of  time  the  shingles  began  to  come  off  again,  and  were 
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renailed.  I  have  found  the  cut  nails  better  for  this  than  the 
wire  nails.      But  the  composition  is  better,  to  hold  good  roofs. 

Mr.  Montzheimer. — I  was  going  to  ask  if  any  of  these  gen- 
tlemen can  give  the  comparative  cost  of  taking  off  the  shingles 
on  a  roof  and  fixing  the  roof  boards,  so  this  patent  roofing 
Ruberoid  or  Paroid  can  be  put  on. 

President. — Mr.  Horning,  can  you  give  us  the  comparative 
cost? 

Mr.  Horning. — The  last  matter  which  comes  to  my  mind 
is  the  case  of  renewing  a  shingle  roof,  occasioned  by  the 
shingle  nails  having  rusted,  and  the  shingles  blowing  away. 
A  question  came  up  as  to  cost,  and  in  getting  figures  I  found 
that  18-inch  pine  shingles,  F.  O.  B.,  at  the  location  of  roof, 
cost  $4.25  per  thousand,  and  the  prepared  roofing  $2.60  per 
square,  and  it  was  decided  to  use  the  prepared  roofing  as  an 
experiment  as  to  cost.  The  roof  was  an  ordinary  one  third 
pitch  peak  roof  containing  119  squares.  We  removed  the 
old  shingles,  removed  and  relayed  the  roof  boards,  furnishing 
what  new  necessary  to  fill  space  of  cracks  and  broken  boards, 
making  a  complete  roof  at  a  total  cost  of  $491.  This  figure  is 
somewhat  below  what  the  18-inch  shingles  could  have  been  put 
on  for.  The  cost  of  removing  and  relaying  the  shingles  can 
be  estimated  from  these  figures. 

Mr.  H.  P.  Morrill. — I  wish  to  give  you  some  experience  I 
had  with  engine  house  roofing.  About  1888  or  1889  I  put  a 
tarred  paper,  pitch  and  gravel  roof  on  an  engine  house,  and 
the  same  roof  is  there  yet  and  in  very  good  condition.  In  the 
spring  of  1898  I  put  a  roof  on  an  engine  house  of  the  pre- 
pared gravel  roofing,  and  it  is  in  very  poor  condition;  it  leaks 
very  badly.  This  fall  I  asked  a  man  for  what  he  would  put 
on  125  squares  of  the  tar  and  gravel  roofing.  He  said  he 
would  put  it  on  for  $4.50  per  square,  with  a  written  guarantee 
for  ten  years.  I  told  him  all  right,  would  try  and  get  it  done. 
I  am  in  favor  of  a  tar  and  gravel  roof  for  durability. 

Mr.  Penwell. — I  have  had  some  experience  with  the  Granite 
roofing  and  would  say  that  we  have  had  considerable  trouble 
with  it  on  account  of  leaks,  though  I  do  not  care  to  condemn 
the  quality  of  the  roof  on  that  account,  as  I  think  the  trouble 
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might  have  been  in  not  putting  it  on  properly.  Cheaper  roofs 
do  not  give  ver}^  good  satisfaction.  The  last  thing  we  did 
before  I  left  home  was  to  let  a  contract  for  150  squares  of 
built-up  pitch  and  gravel  roof  at  $4.50  per  square,  and  last 
week  we  let  a  contract  for  51  squares  of  tile  roof  at  Lima, 
Ohio.  We  favor  the  tile  slate  and  the  old-fashioned  built-up 
pitch  and  gravel  roofs.  They  excel  anything  we  have  ever 
tried  for  durability. 

Mr.  Carpenter. — I  want  to  give  you  a  little  of  my  experience 
with  a  tar  and  gravel  roof.  My  experience  has  been  largely, 
in  fact  mostly,  with  this  class  of  roofs,  and  I  know  in  some 
cases  the  sheathing  boards  were  what  they  should  not  have 
been,  but  it  seems  in  the  past  that  it  was  the  opinion  of  a 
great  many  that  most  anything  would  do  for  sheathing, 
and  that  we  expected  a  contractor  to  come  along  and 
guarantee  a  roof  for  five  or  ten  years  with  nothing  to  lay 
the  roof  on,  the  sheathing  boards  not  being  of  proper  thick- 
ness, and  full  of  knot  holes,  etc.  I  think  a  great  deal 
depends  on  having  a  good  foundation  to  put  your  roofing  on. 
You  cannot  get  a  good  roof  unless  you  have  good  roof  sheath- 
ing prepared  for  it  any  more  than  you  can  get  a  good  perma- 
nent building  unless  you  get  a  good  foundation.  Sheet-iron 
roofing,  I  think,  is  a  thing  of  the  past.  In  my  experience  I 
have  never  found  it  durable,  no  matter  how  particular  you  are 
in  painting  it.  My  best  experience  with  sheet-iron  roofing  was 
to  buy  it  black  and  paint  it  myself,  but  I  am  rather  inclined  to 
think  that  paper  is  the  coming  roof  for  general  use  on  depot 
buildings. 

Mr.  Swett. — Would  like  to  ask  how  this  Ruberoid  is  fas- 
tened to  the  sheathing,  that  is,  what  the  general  practice  is? 

Mr.  Carpenter. — The  little  patch  that  I  have  is  nailed  on 
with  nails,  spaced  about  four  inches  apart  with  a  tin  cap  and 
lap  of  two  inches.  It  is  thirty-two  inches  wide.  We  lap  it 
two  inches,  which  leaves  thirty  inches  exposed  to  the  weather. 

Mr.  SieflFen. — I  would  like  to  add  to  Mr.  Carpentei**s 
remarks  that  the  agent  of  the  Ruberoid  company  very  recently 
called  on  me  and  explained  that  the  latest  method  is  to  furnish 
a  small  nail  with  a  washer,  such  as  Mr.  Carpenter  mentioned, 
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but  the  lap  is  not  sufficient  to  cover  the  nail  heads.  They  do 
that  by  cementing  the  edge  of  the  material  that  joins  the  nail- 
ing strip,  making  absolutely  a  tight  joint. 

Mr.  Alexander. — The  question  has  been  asked  about  putting 
on  this  roof,  and  some  of  the  answers  are  not  according  to  in- 
structions. The  Ruberoid  people  say  to  nail  the  roofing  so  as 
to  have  a  two-inch  lap,  cement  it  well,  drive  the  nails  two 
inches  apart  with  a  tin  cap,  and  paint  over  the  nails  and  the 
tin  caps  with  a  cement  that  they  furnish.  When  this  is  properly 
done  you  liave  a  good  joint  and  do  not  have  any  rust  about  the 
nails.  They  use  a  first-class  cement,  I  will  say  that  for  it, 
but  as  Mr.  Carpenter  said  about  roofing,  we  want  a  good  sur- 
face to  put  that  roof  on,  just  as  well  as  any  other,  and  without 
that  you  cannot  have  a  good  roof.  I  believe  the  secret  of  hav- 
ing a  good  roof  is  to  make  a  good  surface  for  it  and  put  it  on 
well. 

President. — Some  four  years  ago  I  covered  an  engine  house, 
an  old  flat  roof,  with  a  prepared  roofing,  and  I  was  very  par- 
ticular to  follow  the  directions  explicitly  and  put  the  cement 
on  and  covered  same  immediately,  following  up  immediately  so 
that  the  cement  would  not  cool.  The  first  season  it  was  tight 
and  I  congratulated  myself  that  I  had  a  good  roof,  but  it  has 
never  been  tight  since.  That  roof  would  leak  in  one  place  in 
one  storm  and  in  another  place  in  another  storm. 

Mr.  Large. — In  reference  to  the  diflPerence  between  the  cut 
nail  and  the  wire  nail,  I  think  it  all  depends  on  the  material. 
I  would  like  to  say  that  some  time  ago  I  changed  my  mind  and 
went  back  to  the  cut  nail,  but  I  had  just  exactly  the  same  re- 
sults with  the  cut  nails  that  I  did  with  the  wire  nails,  neither 
of  them  appeared  to  suit  the  purpose,  just  rusted  off,  and  the 
shingles  blew  away,  and  that's  all  there  was  to  it  and  nothing 
left  but  a  black  streak  in  the  sheathing.  The  iron  nail,  as 
originally  made,  was  a  good  nail,  but  you  cannot  get  the  good 
old  fashioned  iron  nails  any  more.  I  think  the  best  nail  would 
be  a  composition  nail,  something  that  the  acids  would  not 
affect. 

Mr.  Killam. — My  experience  has  been  that  if  you  put  a 
roof  on  with  cut  or  wire  nails,  where  there  is  a  damp  atmos- 
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phere  under  the  building,  or  on  an  engine  house,  where  there 
is  steam  and  acids,  that  they  will  last  only  two  or  three  years, 
but  a  galvanized  nail  will  last  for  years  and  years.  I  am 
building  a  house  for  myself,  and  in  place  of  paying  $2.75  I 
pay  $5.00  per  keg  for  galvanized  nails,  as  they  are  the  cheap- 
est for  a  roof. 

III. — Mail  Cranes,  First  Cost,  Efficiency,  and  Mainten- 
ance OF  Various  Styles  in  Use. 

Mr.  Reid. — Since  the  time  of  the  last  meeting  the  Lake 
Shore  has  brought  out  a  new  mail  crane,  and  we  are  using  it 
where  we  have  four  tracks.  It  is  an  iron  crane,  of  which  I 
have  a  print  here.  It  costs  about  $35,  at  least  that  is  the  cost 
as  near  as  we  can  tell.  It  is  made  partly  of  wrought  iron  and 
partly  of  malleable  iron. 

President. — I  wish  you  would  kindly  give  that  print  to  the 
secretary,  so  it  can  be  included  in  our  proceedings. 

Mr,  Reid. — I  will  be  glad  to  do  so. 

Mr.  Mclutyre. — In  talking  of  mail  cranes  I  think  some  in- 
genious member  here  should  be  able  to  get  up  some  patent  that 
would  either  lower  or  raise  the  mail  crane  arms,  so  they  would 
not  endanger  the  lives  of  the  engineers,  as  T  know  of  several 
instances  of  engineers  being  struck  by  mail  cranes.  I  think 
there  ought  to  be  some  way  to  overcome  this  and  probably  the 
best  thing  to  do  would  be  to  put  the  arms  overhead,  up  above 
the  engineer. 

Mr.  Penwell. — I  am  thinking  some  of  that  matter  myself. 
We  have  suits  just  at  the  present  time,  on  account  of  a  brake- 
man  and  a  fireman  getting  caught  in  these  cranes. 

Mr.  Carpenter. — I  am  using  quite  a  number  of  the  Columbia 
mail  cranes,  and  I  believe  that  I  have  less  trouble  with  them 
than  any  other  crane  I  have  ever  used,  but  when  our  present 
company  bought  the  road,  the  Southern  company,  they  sent 
me  a  standard  plan  for  their  Standard  mail  crane,  and  I  have 
had  a  half  dozen  or  so  made,  and  T  believe  the  irons  w^ere  not 
heavy  enough,  and  in  some  respects  and  in  other  particulars 
the  springs  were  too  rigid,  but  by  experimenting  and  substitu- 
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ting  heavier  irons  in  some  cases  and  lighter  springs,  I  have 
overcome  about  all  the  trouble.  I  believe  the  Columbia  mail 
crane  is  about  the  best  crane  I  have  come  across ;  it  only  re- 
quires two  long  ties  to  go  under  the  track,  while  our  Standard 
requires  three,  making  it  expensive. 

Mr.  Large. — We  have  on  the  division  that  I  am  connected 
with  two  makes  of  cranes.  One  is  a  regular  government  Stand- 
ard and  one  that  we  manufacture  ourselves,  and  they  both  give 
good  satisfaction,  but  I  would  rather  favor  the  Columbia  from 
the  fact  that  it  takes  up  vei^  much  less  room  than  our  Standard 
that  we  manufacture.  Recently  we  have  had  orders  to  lower 
the  arms  of  the  cranes  to  the  lowest  possible  point  at  which 
they  could  catch  the  mail  to  avoid  the  trouble  about  the  engine- 
men  getting  struck.  We  have  experimented  with  a  couple  of 
them,  that  I  have  had  in  use  now  about  four  months,  and  no 
trouble  reported  of  mail  being  missed,  so  that  I  rather  think 
that  we  have  lowered  the  crane  to  the  lowest  possible  point. 

Mr.  Montzheimer. — On  page  148  of  last  year's  proceedings 
there  is  a  cut  showing  an  automatic  mail  crane  that  I  invented. 
I  think  we  discussed  this  subject  last  year,  and  that  it  is  not 
necessary  to  say  anything  about  it  now,  except  to  say  that  it  is 
of  iron  construction  and  turns  automatically  from  the  track 
when  the  bag  is  taken,  making  it  safer  for  train  crew  on  fol- 
lowing train.  About  twenty-five  of  these  mail  cranes  are  now 
in  use  on  the  North  Western  road.  They  are  securely  fastened 
to  two  long  ties,  which  gives  them  a  good  firm  foundation,  and 
this  also  always  keeps  them  in  good  adjustment  with  the  track. 

Mr.  Alexander. — Last  year  this  subject  was  up  and  I  be- 
lieve I  stated  that  we  used  a  wooden  crane  when  the  matter 
was  up  for  discussion.  It  is  a  wooden  crane  that  we  build 
ourselves,  government  standard,  or  such  that  the  government 
approves  of,  and  we  have  had  little  trouble  with  them.  I  do 
not  know  of  any  accident  to  engineers  and  very  seldom  fail  to 
catch  the  bag  of  mail,  and  they  work  very  well  with  but  ordi- 
nary light  repairs.  As  to  the  matter  of  engineers  getting  struck 
with  them,,  we  have  had  some  cases  where  they  came  very  near 
it,  and  had  very  close  calls,  and  such  cases  were  in  this  way. 
Near  the  stations,   usually,  those  mail  cranes  are  placed,  if 


88 


i 


V 


Fio.  8.    Front  View  Standard  Mail  Crane,  L.  S.  &  M.  S.  By. 


Fio.#.    Side  View. 


—Pa (ten  Crane. 


Fig. a.    Mail  Ddlvenrd-Paii 


91 

possible,  in  a  place  a  little  ways  from  the  platform,  and  as  a 
train  goes  past  that  does  not  stop,  the  engineer  looks  back  just 
as  he  passes  the  station,  and  when  he  throws  his  head  out  he 
is  liable  to  strike  it. 

Mr.  Horning. — Referring  to  accidents,  we  have  not  expe- 
rienced any  great  trouble  in  hurting  people  in  this  way,  but 
have  had  a  little  trouble  from  the  falling  of  the  mail  bag  when 
thrown  from  the  car,  and  to  overcome  this  difficulty  we  have 
caused  signs  to  be  printed  and  placed  on  posts,  and  set  them  in 
places  where  the  mail  sacks  are  to  be  thrown  off,  as  a  warning 
to  pedestrians. 

Mr.  Burrell. — I  believe  the  Burlington  company  is  making  an 
experiment  for  both  delivering  the  mail  and  for  the  picking  up 
of  the  sacks  that  might  give  valuable  information  on  this  sub- 
ject. 

Mr.  Burrell  (by  letter). — In  accordance  with  the  suggestion 
of  the  president  for  me  to  obtain  data  for  publication  in  the 
Proceedings  as  to  the  mail  crane  and  catcher  and  delivering 
device  used  on  the  Burlington  lines  in  Nebraska,  I  have  inves- 
tigated and  find  that  the  device  is  patented  by  S.  R.  Patten, 
Omaha,  Neb.     I  enclose  two  photographs  (see  illustration). 

This  mail  crane  consists  of  a  mast  post  and  arms  of  regula- 
tion heiglit  and  length.  The  top  of  mast  post  is  provided  with 
wrought  iron  supports  for  the  top  "  hanger  arm.'*  The  top 
hanger  arm  is  pivoted  in  these  supports,  and  when  not  in  use 
stands  perpendicularly.  About  three  and  one  half  feet  above 
the  platform  is  a  short  hanger  arm,  pivoted  to  the  mast  post, 
that  is  used  in  connection  with  upper  arm  for  holding  the  mail 
pouch  in  position.  When  not  in  use  this  arm  hangs  down. 
An  examination  of  the  photographs  will  show  the  crane  and 
perhaps  give  a  better  idea  than  a  written  specification.  The 
leading  feature  of  the  device  is  the  catcher  and  pouch  delivery. 
The  catcher  consists  of  two  strong  malleable  iron  rods,  paral- 
lel to  each  other,  pivoted  on  side  of  mail  car  door,  at  a  fixed 
height,  to  conform  to  proper  height  of  mail  pouch  when  hang- 
ing in  position  for  catching.  Between  these  parallel  bars  is  a 
round  iron  bar  with  the  inner  end  forked  and  pivoted  to  a 
round  rod  that  works  as  a  piston,  one  end  being  secured  on  the 
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side  of  the  door  opposite  the  pivot  or  hinges  of  the  main  part 
of  the  catcher ;  the  other  end  is  secured  to  the  main  part  by  a 
brace  near  the  gudgeons  of  catcher.  There  is  also  a  tripper  at 
the  inner  end  of  the  catcher  that  releases  the  pouch  carrier  on 
the  *'  deliverer."  This  "deliverer"  consists  of  a  wrought  iron 
grate  on  the  side  of  the  car  and  is  level  with  the  car  floor 
when  ready  for  use.  It  is  held  in  position  by  chains  secured 
to  the  tripper  by  a  hook. 

When  a  pouch  is  caught  it  trips  the  delivering  device  and 
drops  the  pouches  near  the  mail  crane ;  never  more  than  fifty 
feet  away.  The  only  preparation  of  the  road-bed  necessary  for 
delivery  is  that  a  slight  incline  be  furnished  so  that  the  pouch 
will  roll  away  from  the  track. 

I  should  mention  that  when  the  catcher  receives  the  pouch 
from  the  crane,  it  (the  catcher)  closes  against  the  side  of  the 
car.     This  prevents  the  pouch  from  falling  out  of  the  car. 

By  this  catching  device  there  is  no  tearing  of  pouches  or 
breakage  of  packages.  Any  weight  can  be  handled  by  catcher 
and  deliverer. 

This  device  has  been  in  regular  use  on  certain  mail  train 
runs  on  the  Burlington  System  in  Nebraska  for  several  years. 

VII. — Best  Material   and  Designs   for  Roundhouse  Pits, 
INCLUDING  Drainage  and  Rail  Fastenings. 

Mr.  Snow. — I  would  like  to  ask  for  information  in  i*egard 
to  the  depth  of  roundhouse  pits.  With  us  I  have  found  that 
the  motive  power  department  does  not  require  such  deep  pits 
as  they  used  to.  They  do  not  have  to  work  underneath  the 
engines  so  much,  and,  if  1  remember  correctly,  we  find  twenty- 
four  inches  at  the  high  end  of  the  pit  is  as  deep  as  the  motive 
power  department  cares  for  at  present ;  then  we  give  them  a 
little  pitch,  so  that  the  other  end  is  probably  thirty  inches  deep. 
I  would  like  to  know  if  this  is  the  general  practice. 

Mr.  Lichty. — I  would  like  to  say,  in  addition  to  the  remarks 
that  Mr.  Snow  has  made,  that  we  find  it  as  he  states ;  that  the 
pits  need  not  be  as  deep  as  they  formerly  were,  and  think,  for 
my  part,  it  is  much  better  to  have  them  of  a  less  depth. 

Mr.  Carpenter. — 1  would  be  glad  to  give  you  some  of  my 
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experience.  Two  years  ago,  or  two  and  a  half,  I  put  in  an 
engine  pit  and  a  drop  pit  combined.  1  built  it  out  of  con- 
crete. We  can  run  an  engine  over  that  and  drop  any  pair  of 
drivers  we  want  to  drop.  We  have  had  good  success  with 
that.  Made  it  water  tight,  and  have  had  no  trouble  with  it. 
Last  spring  I  built  a  double-drop  pit.  I  can  drop  wheels  from 
one  track  and  bring  them  up  under  another  engine.  We  built 
it  out  of  brick.  That  was  a  test  to  try  that  with  brick,  and 
we  got  a  fair  job  and  as  far  as  I  know  it  does  not  leak.  I 
was  very  careful  to  see  that  the  brick  work  was  done  in  what 
we  call  the  "push"  method,  but,  in  my  experience,  it  was 
about  the  first  one  built  of  brick  that  we  ever  made  a  success 
of.  I  think  concrete  construction  is  the  best ;  in  fact,  I  am  a 
concrete  man. 

Mr.  Lichty. — I  would  like  to  ask  if  Mr.  Snow  has  any  fig- 
ures for  comparison  between  the  cost  of  brick  and  concrete  for 
that  kind  of  construction. 

Mr.  Snow. — In  answer  to  Mr.  Lichty's  question,  I  would 
say  that  a  couple  of  years  ago  we  made  a  comparison  for  con- 
structing a  drop  pit  of  stone,  brick,  and  concrete,  and  we 
found  that  steel  concrete  was  the  cheapest.  We  built  it  that 
way,  and  were  so  well  satisfied  with  it  that  the  next  year  we 
built  another  one  the  same  way  and  had  no  trouble  with  it. 
We  reinforced  the  walls  of  these  pits  with  steel  rods,  so  that 
the  whole  thing  was  really  a  scientifically  designed  retaining 
wall  of  steel-concrete  construction.  The  pits  stand  perfectly, 
and  were  cheaper  than  if  built  with  brick  walls. 

Mr.  Burrell. — I  would  like  to  ask  Mr.  Snow  what  class  of 
brick  he  uses,  and  about  the  price  per  thousand  as  to  the  dif- 
ference in  the  cost  of  concrete  and  brick.  Do  the  local  con- 
ditions make  the  difference?     Do  you  use  paving  brick? 

Mr.  Snow. — The  estimate  was  based  on  common  building 
brick,  worth  $15  to  $16  per  thousand  laid  on  the  ground.  The 
saving  came  from  the  volume  of  the  concrete  work.  The  walls, 
being  reinforced  with  steel,  were  very  much  lighter  than  we 
would  have  had  to  make  a  brick  wall,  because  with  a  brick 
wall  you  could  not  reinforce  with  steel  in  that  way.  The  walls 
are  eight  feet  high,  and  I  do  not  remember  what  thickness  we 
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figured  it  would  have  to  be  if  built  of  brick,  but  I  think  it  was 
about  three  times  as  much  volume  as  we  put  in  of  concrete. 

Mr.  Burrell. — If  brick  could  be  obtained  for  $8  per  thou- 
sand, would  you  advise  brick  ? 

Mr.  Snow. — I  would  take  whichever  was  the  cheapest. 

Mr.  Alexander. — This  matter  of  engine  house  pits,  I  do  not 
know  that  I  have  very  much  to  say  on  them,  yet  it  is  some- 
thing that  we  can  all  say  a  little  about.  We  last  year,  I  think, 
talked  on  this,  and  I  do  not  know  but  what  some  plans  were 
submitted  of  the  same  kind  of  pits  we  have  built.  Mr.  Burpee, 
here,  has  been  our  designer  for  the  pits  that  we  have  built  for 
some  time.  We  build  concrete,  with  a  convex  bottom,  as 
spoken  of  in  the  report  last  year.  For  our  rail  fastenings  we 
use  an  8x12  hard  pine  sleeper  laid  under  the  rail,  and  spike 
directly  to  that,  and  we  find  it  very  satisfactory.  There  is 
another  matter  that  I  might  speak  of ;  that  is,  we  find  a  good 
deal  of  trouble  in  draining  our  pits.  We  drain  them  to  one 
sewer,  and  you  know  it  happens  that  sometimes  you  can  make 
things  to  use,  but  it  is  pretty  hard  to  make  everybody  use 
them  right,  and  they  frequently  allow  all  the  waste,  etc.,  in 
the  pit  to  enter  the  sewer,  and  the  first  thing  you  know  you 
get  a  telegram  to  send  some  oue'  to  clean  out  the  pit  sewer, 
because  plugged  up,  and  sometimes  they  eyen  tear  out  the 
strainer  or  the  grating  in  these  pits  because  the  water  does  not 
run  out  fast  enough,  thus  causing  the  sewer  pipes  to  get 
clogged  up  with  refuse  and  unnecessary  expense  in  cleaning 
out  the  pipes. 

Mr.  Montzheimer. — I  have  had  a  little  experience  in  that 
respect,  but  I  have  found  out  who  the  men  are  that  do  it. 
You  go  around  in  the  day  time,  and  you  will  find  that  it  is  the 
night  men  that  do  it,  and  you  go  around  at  night  time,  and  it 
is  the  day  men  that  do  it,  so  it  is  very  easy  to  tell  who  does  it. 
In  the  report  we  recommended  a  large  catch  basin  to  catch 
the  refuse  material  in  these  sewers,  because  even  with  your 
strainer,  if  it  is  never  disturbed,  the  thick  wash  stuff  that 
comes  out  of  the  locomotive  boilers,  especially  where  washed 
out  with  soda  ash,  will  plug  up  a  sewer  very  quick,  but  by 
means  of  this  catch  basin  it  will  enable  you  to  clean  it  out. 
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Mr.  Burpee. — I  think  possibly  Mr.  Alexander  has  led  you 
to  think  that  our  sewers  are  a  little  bit  too  small,  and  that  is 
the  conclusion  I  have  come  to  myself.  In  regard  to  the  con- 
struction of  our  pits,  I  do  not  know  but  what  some  of  our 
friends  here  would  think  that  we  are  wasting  a  good  deal  of 
Portland  cement  by  making  a  wall  which  is  two  feet  to  two 
and  a  half  thick  at  the  top,  but  I  would  say  that  we  use  a  good 
many  "plums"  in  our  concrete.  These  are  simply  small 
boulders,  and  where  you  have  a  wall  say  eighteen  inches,  we 
use  small  boulders,  in  size  about  nine  to  ten  inches  across. 
By  using  these  **  plums"  you  can  reduce  the  quantity  of  the 
cement  very  much,  and  you  will  have  just  as  good  a  wall.  In 
a  good  deal  of  my  heavy  concrete  work  I  have  not  only  per- 
mitted it,  but  insisted  on  their  use.  The  cement  is  rather 
costly,  and  we  cannot  afford  to  waste  it.  I  do  not  know  any- 
thing about  the  use  of  steel  concrete,  never  had  any  experience 
with  it,  but  I  do  not  see  where  a  little  steel  rod  in  a  body  of 
concrete  does  much  good.  I  do  not  mean  to  say  that  it  will 
not,  but  I  have  not  been  able  to  understand  how  a  little  rod 
will  increase  the  strength  of  concrete,  and  cannot  see  where  it 
helps  very  much. 

Mr.  Montzheimer. — It  don't  make  a  great  deal  of  difference 
how  large  a  sewer  you  have,  it  is  only  a  matter  of  time  until 
they  stop  up  if  not  taken  care  of.  We  had  a  two-foot  brick 
drain  for  a  roundhouse  of  about  twenty-three  stalls,  as  1  re- 
member, and  we  had  trouble  on  account  of  that  sewer  getting 
full  of  soft  mud. 

Mr.  Lichty. — At  North  Fond  du  Lac,  Wis.,  we  have  an 
engine  house  with  eighteen  stalls,  constructed  in  1901.  It 
has  leading  from  it  a  twelve-inch  sewer,  with  a  length  of 
about  1,000  feet.  When  constructed  there  was  only  one  small 
manhole  near  the  engine  house,  entirely  inadequate  for  the 
purpose  of  a  catch  basin.  There  was  not  another  manhole 
the  entire  length  of  tiie  sewer.  Within  two  years  this  sewer 
became  clogged  with  waste,  cinders,  and  boiler  washings,  and 
it  had  to  be  cleaned  the  entire  length.  We  put  in  a  large 
catch  basin  near  the  house,  making  it  considerably  deeper  than 
the  sewer  so  that  it  would  catch  all  the  rubbish,  and  put  a 
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screen  over  the  outlet  so  that  floating  debris  coald  not  enter 
the  sewer.  We  then  put  small  manholes  in  the  line  of  the 
sewer,  about  200  feet  apart,  and  cleaned  it  out  with  the  aid  of 
sewer  rods  and  by  dragging  a  heavy  chain  through  it,  and 
since  that  time  it  has  caused  no  trouble  whatever.  The  main 
difficulty  is  obviated  in  the  large  manhole  near  the  engine 
house  which  is  cleaned  out,  as  often  as  necessary. 

Mr.  Burpee. — I  think  the  secret  of  the  whole  thing  is  to 
build  it  well  and  then  look  after  it.  That  is  where  we  are  at 
fault,  expecting  these  things  to  run  themselves.  I  want  to 
say  in  this  connection  that  I  think  there  is  some  danger  in  get- 
ting a  sewer  too  large.  What  I  mean  is,  though'  it  should  be 
large  enough,  it  is  true,  it  does  not  want  to  be  so  large  but 
what  the  water  running  through  it  will  pretty  nearly  fill  the 
pipe. 

Mr.  Large. — This  is  a  matter  I  have  considered  in  regard  to 
sewers,  and  I  am  of  the  same  opinion  as  Mr.  Burpee ;  that  it 
is  possible  to  get  a  sewer  too  large.  I  think  a  sewer  that  will 
carry  all  the  water  that  is  required  to  go  through  it  is  better 
than  a  larger  one,  from  the  fact  that  the  water  passing  through 
these  sewers  creates  a  current  which  has  a  tendency  to  keep 
the  sewer  clear,  whereas,  if  your  sewer  is  too  large,  the  water 
only  carries  off  part  of  the  accumulations  and  finally  it  will 
get  clogged  up. 

Mr.  Markley. — We  have  adopted  the  use  of  the  plumber's 
rod ;  get  them  from  75  to  125  feet  long,  i  by  1 J  inches  wide, 
coiled  up  like  wire  to  carry.  We  run  them  through  the  sewers 
to  dislodge  the  sediment,  with  good  results. 

Mr.  Killam. — This  discussion  in  reference  to  sewers  or  the 
drain  pipe.«>  getting  clogged  up  is  rather  an  important  matter, 
no  douLt ;  however,  with  us,  I  do  not  know  of  any  expenence 
of  that  kind.  We  have  a  roundhouse  built  in  the  year  1871, 
and  another  one,  a  24-stall  roundhouse,  built  some  fifteen 
years  ago,  and  another  one,  twenty-eight  stalls,  which  has 
recently  been  enlarged  to  accommodate  the  larger  class  of 
engines,  and  the  sewer,  I  believe,  is  a  2-foot  sewer,  and 
although  it  has  been  down  thirty-one  years,  I  never  heard  tell 
of  its  being  plugged  up.     It  was  built  with  a  view  so  that  it 
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would  never  be  plugged  up.  The  grade  I  think  is  1  per  cent., 
and  it  is  1,000  feet  long,  and  has  never  been  plugged  up.  I 
would  add  that  the  drain  of  the  yard  goes  through  this  sewer. 

Mr.  Burpee. — I  would  like  to  ask  Mr.  Killam  if  this  is  a 
circular  section  sewer? 

Mr.  Killam. — Yes,  sir. 

Mr.  Burpee. — ^The  drain  of  the  yard  has  something  to  do 
with  keeping  it  clean  ? 

Mr.  Killam. — Yes,  sir,  that  helps  it. 

Mr.  Ingalls. — I  would  like  to  ask  Mr.  Lichty  if  he  has  to 
clean  that  catch  basin  he  spoke  of? 

Mr.  Lichty. — We  have  to  clean  it  every  two  to  four  weeks. 

Mr.  Edinger. — I  notice  around  pits  there  is  always  more  or 
less  trouble  where  a  wooden  stringer  is  used  for  a  rail  rest, 
and  for  a  number  of  years  we  have  been  using  a  concrete 
stringer  altogether,  bringing  the  concrete  right  up  under  the 
rail  and  using  base  plates  6x8xf  inches  for  rail  supports, 
which  are  fastened  down  with  anchor  bolts  and  clamp  clips, 
and  this  proves  very  satisfactory.  We  never  have  had  any 
trouble  with  them,  and  they  are  certainly  much  mo;'e  durable 
than  a  wooden  stringer. 

Mr.  Montzheimer. — In  the  committee's  report  of  last  year 
you  will  find  a  description  of  a  very  good  iron  plate  for  fasten- 
ing rails  on  pit  walls  built  of  concrete,  and  by  building  pits  of 
concrete  and  using  iron  base  plates  for  fastenings,  instead  of 
wooden  sleepers,  you  get  permanent  construction.  It  is  a  mis- 
take to  use  timber  on  top  of  pit  walls.  I  noticed  at  the  new 
Canadian  Pacific  shops  at  Montreal,  yesterday  afternoon,  that 
there  is  a  great  deal  of  timber  being  used,  and  it  seems  to  me 
they  are  going  to  have  a  lot  of  work  to  do  in  future  years. 
Good  timber  is  expensive,  and  if  they  used  a  base  plate  it 
would  have  fixed  that  for  all  time. 

Mr.  Ingalls. — Mr.  President,  we  use  concrete  sills  for 
roundhouse  pits  and  they  give  good  satisfaction,  and  have 
never  had  any  trouble. 

Mr.  Edinger. — As  fast  as  our  wooden  stringers  have  decayed 
on  old  pit  walls  we  have  taken  them  out  and  put  on  concrete 
stringers,  and  find  them  better  in  all  respects  than  the  wood. 
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Mr.  A.  8.  Markley. — In  building  our  shops  at  Oakdale  this 
year  we  did  not  put  anything  on  the  machine  shop  pits  but 
anchor  bolts  and  clips  for  holding  the  rail  down. 

Mr.  Edinger. — We  have  tried  bringing  concrete  up  to  the  top 
of  the  rails  on  the  outside  of  the  pit  to  hold  the  rail  in  place 
without  using  base  plates,  but  in  nearly  every  instance  the  con- 
crete split  out  and  the  rail  worked  loose  and  rocked  on  the 
concrete,  destro3Mng  it  entirely. 

Mr.  Burpee. — Would  like  to  ask  Mr.  Edinger  what  distance 
apart  the  bearing  plates  under  the  rails  are  placed,  which,  I 
understand,  are  6x8xf  inches.  Would  like  to  know  how  far 
apart  they  are. 

Mr.  PMinger. — About  24  inches  on  centers. 

VIII. — Best  Materials  for  Wearing  Surface  of  Roadway 

OF  Highway  Bridge  Floors. 

Mr.  Large. — Where  I  am  located,  do  not  have  very  many 
overhead  bridges ;  have  a  few,  but  have  not  gotten  beyond  the 
point  but  what  we  can  get  along  with  plank  so  far,  as  on  the 
few  overhead  bridges  that  we  have  there  is  no  great  amount  of 
travel.  T^hus  far  we  have  been  using  a  double  thickness  of 
plank,  renewing  the  top  course  whenever  it  wears  out. 

Mr.  Miller. — I  would  say  that  we  have  a  number  of  over- 
head bridges  on  my  division,  and  use  yellow  pine  for  the  deck- 
ing, 6,  8,  10,  and  12  inches  in  width,  covered  with  paving 
blocks,  cut  to  G  inches,  or  6J  inches,  depending  entirely  on  the 
height  of  the  street-car  rail.  The  life  of  paving  on  our  via- 
ducts in  Chicago  is  only  about  three  years  until  the  paving  is 
worn  out.  It  seems  like  that  is  a  very  short  life  for  a  paving 
block,  but  the  travel  is  so  extensive  that  it  simply  wears  out  a 
6-inch  paving  block  in  from  two  and  one  half  to  four  years, 
depending  upon  the  traffic  over  the  viaduct. 

Mr.  Snow. — I  would  state  that  we  have  quite  a  number  of 
paved  overhead  bridges.  Some  of  these  are  paved  with  stone 
and  some  with  brick.  The  life  of  stone  paving  is  indeGnite. 
It  may  wear  out  some  time,  but  not  within  the  lifetime  of  the 
man  who  put  it  on,  probably.  In  order  to  put  this  paving  on 
a  so-called  water-proof  floor,  we  put  down  over  the  plank  floor- 
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ing  a  foundation  composed  of  four  layers  of  tarred  paper,  laid 
in  the  ordinary  manner,  and  on  top  of  this  we  put  1  inch  of 
coal-tar  concrete,  and  on  this  a  1-inch  bedding  of  sand.  On 
this  sand  the  stone  or  brick  paving  is  set,  and  the  joints  to 
within  about  1  inch  of  the  top  filled  with  clean,  coarse  peb- 
bles about  ^  inch  in  diameter.  After  the  paving  has  been 
properly  rammed,  the  joints  are  filled  with  hot  coal-tar  pitch, 
the  pouring  being  repeated  until  the  joints  are  full.  In  some 
cases  we  have  used  cement  grout  instead  of  tar.  Of  course 
this  kind  of  pavement  is  what  would  be  required  in  a  place 
like  Chicago,  or  in  a  place  where  there  is  heavy  traffic.  Our 
country  bridges  we  plank  over,  as  Mr.  Large  has  spoken  of. 

A  Member. — I  beg  to  ask  one  or  two  questions  in  reference 
to  the  kind  of  material  or  blocks  used,  and  would  therefore 
like  to  ask  Mr.  Snow  what  kind  of  stone  is  used,  and  what  is 
best,  in  his  opinion,  to  prevent  them  wearing  off  and  becoming 
slippery?     Whether  the  sandstone  or  granite  is  best  to  use? 

Mr.  Snow. — The  practice  on  the  bridges  I  mentioned  has 
invariably  been  to  use  granite  stone  paving,  because  granite  is 
our  only  material  for  stone  paving.  On  a  few  bridges  we  have 
used  brick. 

Mr.  Steffen. — The  city  of  New  Haven,  Conn.,  has  used 
vitrified  brick  paving  on  heavy  highway  bridge  construction 
with  excellent  results,  I  believe.  Granite  block  pavement, 
however,  laid  with  pitch  and  gravel  joints  on  a  cushion  coat  of 
sand,  is  still  the  most  satisfactory  form  under  heavy  traffic. 
It  may  be  supported  on  buckle  plate  on  brick  or  concrete 
arches,  or,  as  in  the  case  of  one  bridge  in  Boston,  on  creosoted 
wooden  joists  and  plank  floor. 

Mr.  Aldrich. — In  Boston  we  have  several  street  bridges  over 
our  tracks  which  we  have  filled  in  with  cement  concrete 
with  what  we  call  a  granolithic  wearing  surface.  These 
bridges  have  been  in  service  four  years,  and  are  in  good  con- 
dition yet.  We  have  other  bridges  in  the  same  locality,  with 
practically  the  same  amount  of  travel,  covered  with  3-inch 
under  plank  and  2- inch  wearing  surface.  We  have  renewed 
some  of  the  wearing  surfaces  as  often  as  three  times  in  a 
year. 
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I. — Best  FaiiSewobk  for  Bockt  Bottoms  in  Bapib  Oubeents 

WHEBE   PlUBS   CANNOT  BE   BBIVEN. 

bepobt  of  committee. 

To    the   Association  of  Railway  Superintendents  of  Bridges 
and  Buildings  : 

Tour  committee  on  subject  No.  1,  **  Best  Falsework  for  Bocky 
Bottoms  in  Bapid  Currents  where  Piles  cannot  be  Driven,"  re- 
spectfully submits  the  following  report :  ^ 

Circulars  were  sent  to  each  member  of  the  Association,  re- 
questing,— 

1.  An  elevation  sketch  of  horse  or  bent  which  is  considered 
advisable  in  case  of  a  washout. 

2.  Best  method  of  placing  horse  or  bent  in  position  in  case  of 
a  washout. 

3.  An  elevation  sketch  of  horse  or  bent  which  is  considered 
advisable  in  rebuilding  bridges  or  erecting  new  structures. 

4.  Best  method  of  placing  horse  or  bent  in  position  for  re- 
building bridges  or  erecting  new  structures. 

Beplies  received,  omitting  some  which  practically  describe 
work  as  outlined  in  other  reports,  are  given  below. 

James  D.  Gilbert,  General  Iron  Bridge  foreman,  G.  C.  k  S.  F. 
By.  I  have  had  some  experience  in  this  particular  line  of  work 
and  the  best  and  only  way  I  could  Und  was  to  use  long  piles  and 
drill  a  hole  where  piles  are  to  be  located,  and  put  in  a  light  shot 
of  dynamite  and  blow  out  a  place  large  enough  to  set  the  big 
end  of  pile  in  the  hole. 

I  used  55-foot  and  60-foot  round  pine  piles,  6  piles  to  bent, 
22-foot  C.  to  C.  of  bents,  having  bents  under  panel  points  of 
new  span,  using  12  in.  x  12  in.  x  28  ft.  for  caps  and  using  12 
pieces  7  in.  x  16  in.  x28  ft.  to  carry  span  and  track,  and  2  pieces 
7  in.  X  16  in.  x  28  ft.  on  each  side  for  traveler  run, 

I  floated  most  all  the  piles  and  picked  them  up  and  set  them 
in  place  with  hoisting  engine,  and  in  addition  to  blasting  out  a 
hole  in  rock,  I  bolted  a  12  in.  x  12  in.  x3  ft.  on  the  up  stream 
batter  pile  and  one  on  the  down,  and  bored  a  2-inch  auger  hole 
through  the  12  in.  x  12  in.  x  d  ft.,  used  a  piece  of  gas  pipe  and 
drilled  holes  in  rock  and  anchored  each  bent  with  li-inch  an- 
chor bolts.  There  were  several  rises  in  the  river,  but  my  false- 
work stood  all  right.  I  had  to  use  a  jet  to  clear  the  sand  away 
from  several  of  the  bents.  By  using  the  long  piles  and  bracing 
them  well,  you  can  use  the  same  material  a  number  of  times, 
taking  the  high  bridges  first. 

I  am  sure  if  you  try  this  plan  you  will  find  it  very  satisfactory 

Mr.  J.  S.  Berry,  Supt.  B.  and  B. ,  St.  L.  S.  By.  The  way  I  place 
bents  in  rocky  bottoms  is  to  drill  out  the  rock  the  size  of  the 
pile  to  be  driven,  to  the  depth  of  about  four  feet,  drive  the 
piling  down  tight  and  then  fill  in  around  the  piling  with  grout, 
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so  there  'will  be  no  chance  for  the  water  to  get  iu  aronnd  the 
piling.  I  then  bolt  a  sash  brace  on  each  side  of  the  piling  and 
swaybrace  the  bent.  This  will  stand  any  current,  drift,  or  any- 
thing else  that  may  wash  against  it. 

M.  Riney,  Supt.  B.  and  B.,  Madison  Div.,  C.  &  N.  By.  First : 
Under  separate  cover  I  send  you  sketch  of  crib  built  out  of 
3  in.  X  8  in.  hemlock. 

Second  :  Build  crib  on  shore  or  up  stream  side  the  size  de- 
sired ;  float  it  to  bridge  site ;  sink  it  by  building  up  to  the 
height  desired  above  high  water  and  fill  crib  full  of  stone ;  if 
round  boulders  are  used,  you  will  be  able  to  get  a  good  safe 
bearing  on  the  bottom  for  crib.  Finish  top  of  crib  level  for 
placing  the  frame  bents. 

Third  :  Such  a  foundation  is  safe  to  maintain  traffic.  Bemove 
the  old  structure  and  erect  the  new  without  any  question. 

S.  F.  Patterson,  B.  &  M.  B.  B.  My  way  is  to  reach  out  15  feet 
ahead  and  set  up  4  legs  (one  at  a  time)  with  two  braces,  nail  on 
stays,  get  the  height,  saw  them  off,  put  on  a  cap,  move  ahead, 
and  continue  doing  so  until  I  get  across,  working  at  each  end  of 
the  bridge,  when  I  can  get  material  and  men  to  do  so.  I  usually 
put  in  legs  barefooted  when  we  do  not  drive  piles,  especially  if 
it  is  a  hard  or  rooky  bottom.  Would  use  a  steam  derrick  car-to 
place  the  legs  when  I  could  get  one. 

G.  W.  Smith,  Manager  Erecting  Dept.,  American  Bridge  Co. 
Conditions  are  so  variable  that  I  do  not  see  how  you  can  deter- 
mine upon  anything  that  will  fit  all  cases,  and  I  will  therefore 
assume  first,  that  the  bottom  of  the  stream  is  not  smooth  ledge 
rock,  but,  as  is  usually  the  case,  consists  of  broken  or  shelly 
rock  which  has  come  from  ledges  iu  high  ground  along  the 
stream.  In  such  oases  a  good  cast  iron  point  usually  proves 
that  piles  can  be  driven  although  the  bottom  may  be  classed  as 
one  in  which  piles  cannot  be  driven.  I  found  this  to  be  true  in 
so  many  cases  that  I  consider  the  cast  iron  shoe  worth  trying  in 
every  case  except  smooth  ledge  rock. 

Supposing  the  case  to  be  one  where  the  bottom  is  positively 
impenetrable,  I  will  answer  your  questions  in  the  order  in  which 
they  are  stated  in  the  circular,  except  that  I  can  give  you  no 
sketches. 

1.  The  best  type  for  use  in  case  of  a  washout  is  a  heavy  bent 
with  double  sills  and  double  caps  which  can  be  sunk  and  held 
down  by  attaching  pig  iron,  rails,  scrap  iron,  or  anything  else 
available.  At  each  end  of  the  sill  a  2}-inch  hole  should  be  bored 
vertically,  and  in  the  top  of  this  hole  should  be  inserted  a  piece 
of  gas  pipe  long  enough  to  reach  out  of  the  water  when  the  bent 
is  sunk.  Through  this  gas  pipe  and  hole  in  the  sill  a  drill  can 
be  operated  and  dowel  set  in  the  ledge  rock.  The  floor  timber 
used  should  be  as  long  as  the  loads  to  be  carried  will  permit,  so 
that  the  bents  can  be  more  than  16  feet  C.  to  C.  The  double 
caps  and  double  sills,  together  with  an  extra  number  of  posts, 
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will  distribnte  the  load  bo  that  if  a  bent  gets  a  bearing  on  two  or 
three  points  it  will  be  perfectly  safe.  An  essential  feature  in 
such  cases  is  the  insertion  of  struts  3  x  8  or  4  x  89  for  example^ 
between  the  posts.  A  set  of  these  should  be  spiked  on  under 
side  of  the  cap  and  on  top  of  the  sill.  Intermediate  between  the 
cap  and  the  Bill  there  should  be  one  or  two  sets  according  to  the 
height  of  the  bent  and  the  nature  of  the  situation  as  to  ice,  drift, 
etc.  I  am  assuming,  without  going  into  detail,  that  the  bent  is 
heavily  and  solidly  braced. 

2.  Answer  included  under  No.  1. 

3.  Various  designs  are  suitable  for  rebuilding  bridges  across 
such  streams,  and  any  type  of  timber  construction  is  a  make- 
shift at  the  best  under  the  circumstances.  One  type  consists  of 
bents  located  in  spans  alternately  6  x  18  feet  C.  to  C.  The  6 
foot  panels  are  enclosed  to  form  a  crib  which  is  loaded  with 
rock.  The  stringers  in  such  a  case  must  be  24  feet  long.  If  the 
load  will  permitthe  open  space  can  be  made  longer  by  using  28- 
foot  or  32 -foot  stringers.  This  is  probably  as  good  as  any  de- 
sign for  the  timber  structure. 

4.  In  building  such  a  structure  as  I  have  mentioned  in  No.  3, 
a  low  water  season  is  usually  available  which  will  permit  the 
sinking  of  the  bents  w^ithout  any  difficulty. 

I  appreciate  the  fact  that  this  reply  may  not  be  satisfactory 
and  shall  be  very  mach  pleased  indeed  if  there  is  a  single  sug- 
gestion of  value  in  it. 

The  price  of  material  and  the  amount  of  the  traffic  on  nearly 
all  the  railroads  in  this  country  at  the  present  time  warrant  the 
use  of  masanry  and  steel  in  cases  of  reconstruction.  Conse- 
quently, it  seems  to  me  that  about  the  only  design  which  our 
Association  needs  to  discuss  thoroughly  is  the  temporary  struc- 
ture for  use  in  case  of  washouts.  I  believe  the  proposition  in 
my  statement  above  or  some  modification  of  same  is  a  satisfac- 
tory solution  of  the  question.  When  conditions  will  not  permit 
the  adoption  of  that  plan,  the  best  way  is  to  wait  until  the  water 
goes  down.  If  the  traffic  on  the  road  is  90  important  that  this 
is  not  permissable,  there  ought  to  have  been  a  structure  there  in 
the  first  place  which  would  not  wash  out. 

J.  P.  Snow,  Bridge  Engfineer,  B.  &  M.  B.  R.  Replying  to 
circular  letter  dated  March  17,  1903,  I  beg  to  submit  a  sketch 
showing  cross  section  of  trestle  and  plan  of  stringers  that  I 
would  recommend  for  use  in  case  of  a  washout  under  the  condi- 
tions named  in  subject  No.  1. 

If  the  water  is  too  deep  for  men  to  keep  their  footing  in,  a 
float  stage  8  or  10  feet  wide  and  12  or  16  feet  long  should  be 
made  of  dry  timber,  and  held  at  the  site  of  the  trestle  by  a  long 
line  anchored  up  stream.  This  raft  is  kept  in  front  of  the  last 
bent  set  and  can  be  held  by  light  stays  so  that  its  front  edge  is 
about  right  to  guide  the  posts  of  the  next  bent  to  be  placed. 

The  6  in.  X  6  in.  spruce  or  white  pine  joists  or  round  poles 
about  32  feet  long  are  run  out  over  the  ledger  plank  A  till  they 
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project  about  a  full  bay  ahead  of  the  last  bent  set  and  their  rear 
ends  chained  to  the  second  bent  back  and  a  few  short  plank 
laid  on  them  so  that  posts  for  the  next  bent  can  be  carried  out 
and  set  in  place,  the  men  on  the  raft  setting  them  in  the  river 
bottom  in  the  best  places  that  they  can  find  among  the  rocks. 
If  the  bottom  is  such  that  they  cannot  be  set  in  line  where  de- 
sired, a  shorter  span  must  be  adopted.  It  is  not  essential  that 
they  stand  exactly  square  to  the  line,  but  the  four  posts  of  the 
bent  should  line  up  among  themselves.  The  posts  are  spaced 
and  battered  as  near  as  may  be  according  to  the  plan,  and  the 
water-line  girders  spiked  on  by  the  raft  men,  and  a  single  2-inch 
ledger  marked  A.  and  two  longitudinal  stays  put  on  by  the  top 
men.  At  this  stage  the  posts  are  as  shown  by  the  right  hand 
side  of  the  sketch.  The  raft  is  set  forward,  the  poles  projected 
ahead,  and  another  bent  set  in  the  same  way.  Staging  plank  are 
laid  on  ledger  A,  another  set  of  men  cut  off  the  posts  and  place 
the  caps  and  others  run  out  the  stringers,  ties,  and  rails.  The 
caps  may.  be  drift  bolted  to  the  posts  or  held  by  2-inch  plank 
battens  spiked  to  the  posts  and  cap.  The  stringers  may  be  drift 
bolted  to  the  caps  or  held  by  a  notched  plank  spiked  to  the  side 
of  the  cap.  To  hold  the  bents  to  the  stringers  longitudinally, 
chocks  can  be  spiked  to  the  underside  of  the  stringers  abutting 
against  the  caps.  For  strictly  temporary  work  it  is  not  necessary 
to  use  so  many  drift  bolts  as  is  often  done. 

Sketch  B  shows  a  method  of  staying  caps  and  stringers  with- 
out drift  bolts.  Battens  are  needed  only  on  one  side  of  the  cap, 
and  with  a  little  forethought  they  can  be  put  on  so  as  not  to  in- 
terfere with  the  sway  bracing. 

When  the  work  described  above  has  been  carried  across  the 
opening,  trains  can  be  passed  at  slow  speed.  To  make  the  tres- 
tle safe  for  regular  traffic,  ledger  A  and  all  staging  plank  should 
be  removed  and  sway  braces  spiked  or  bolted  on,  as  indicated 
by  dotted  lines.  Longitudinal  X  braces  or  horizontal  runners 
abutting  against  the  banks  should  be  put  in  to  hold  the  bents 
vertical  and  to  prevent  the  posts  from  buckling  if  the  height  is 
over  16  or  18  feet. 

The  sizes  of  timber  and  the  spans  recommended  are  suitable 
for  80-ton  engines.  Heavier  loads  would  call  for  shorter 
spans.  The  stringers  are  lapped  instead  of  being  butted  on  the 
caps  to  save  time  and  timber.  Moreover,  if  the  stringers  are 
butted  the  caps  should  be  larger  to  provide  more  bearing,  in 
which  case  the  sway  bracing  would  not  fit  on  so  well.  The  ties 
are  common  sawed  track  ties.  The  posts  may  be  round  timber 
if  square  cannot  be  obtained,  but  if  round  there  should  be  six 
per  bent  unless  they  are  12-inch  diameter  all  over. 

In  getting  down  the  banks,  if  a  pile  driver  is  not  available,  a 
space  can  be  shoveled  out  where  the  bent  should  stand  and  a 
sill  bedded  on  the  firm  ground  if  the  bank  is  regular,  or  a  plank 
platform  built  for  each  pair  of  posts  if  the  bank  is  skew  to  the 
line,    A  moderately  small  platform  will  suffice  to  carry  the  load. 
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Sighting  across  the  ledger  boards  is  exact  enough  for  sawing 
off  the  posts.  If  this  part  of  the  work  needs  to  be  done  at  night, 
lanterns  can  be  fixed  for  ranges  and  a  lantern  with  the  wick 
turned  down,  so  that  the  blaze  is  small,  used  for  a  target  on  the 
leyel  board. 

If  it  is  desired  to  build  the  trestle  for  double  track  6  posts 
will  answer,  although  in  that  case  10  x  12  posts  should  be  used 
under  the  inner  rails. 

Falsework,  for  erecting  a  new  bridge  or  taking  down  an  old 
one  or  both,  may  be  built  in  much  the  same  way  as  above  de- 
scribed, except  that  generally  for  single  track  4t  posts  should 
be  used  under  the  track  and  one  or  two  more  under  each  truss. 
Two  essential  features  in  building  falsework  that  will  later  be 
used  for  erection  that  are  often  overlooked  are :  That  the  caps 
be  low  enough  to  be  well  below  the  chords  of  the  new  bridge  so 
that  ample  stringer  sticks  can  be  run  to  support  the  chord  at  the 
panel  points,  and  that  the  caps  be  long  enough  to  carry  a  tray- 
eler  outside  the  trusses.  Frequently  the  track  must  be  carried 
on  a  low  supplementary  trestle  set  on  the  regular  caps.  When 
this  is  done  the  caps  or  heads  of  posts  should  be  strongly 
secured  longitudinally  by  runners  to  keep  them  from  jack-knif- 
ing at  the  caps. 

For  carrying  the  traveler  it  is  frequently  cheaper  to  set  a  long 
brace  timber  under  the  projecting  ends  of  the  cap  than  to  put  in 
an  additional  post. 

F.  Ingalls,  Supt.  B.  and  B.,  Dakota  Div.,  Northern  Pacific 
By.  While  I  have  had  charge  here  for  twenty-one  years,  and 
have  had  all  kinds  of  washouts  and  water  trouble,  have  had  to 
use  beuts  but  twice.  The  first  time  was  in  '93  in  ten  feet  of 
water  with  an  eight  mile  current  and  full  of  ice  from  two  to  three 
feet  thick,  where  riprap  around  pier  would  not  permit  of  driving 
of  first  bent.  At  that  place  we  used  a  common  frame  bent  with 
sill  and  cap  and  4  posts,  outside  posts  having  batter  of  1^  inches 
to  the  foot,  and  we  planked  up  the  sides  for  3  feet  from  bottom 
and  between  the  planking  filled  in  old  castings  (from  washed 
out  span)  and  stones,  to  give  necessary  weight  to  sink  the  bent. 
This  filling  was  done  after  bent  was  in  water  and  held  in  an  up- 
right position  by  line  from  leads  of  pile  driver. 

The  second  time  was  a  year  ago,  where  on  account  of  1$ 
miles  of  track  being  2^  feet  under  water  for  over  two  weeks,  we 
built  a  temporary  track  and  crossed  at  a  narrow  point  about  two 
miles  directly  north.  At  the  crossing  we  put  in  a  temporary 
bridge  600  feet  long  in  8  feet  of  dead  water;  the  material  for 
which  all  had  to  be  hauled  4  miles  by  teams  to  the  point  of 
crossing.  For  this  bridge  I  used  the  same  kind  of  a  frame  bent 
as  we  did  before,  framing  the  bents  on  shore  and  floating  them 
out  to  where  they  were  wanted,  raising  them  to  an  upright 
position  by  a  hand  line  run  over  a  3  x  10-16,  stood  up  against 
the  last  bent  put  in  ;  after  being  raised,  4  men,  by  standing  on  the 
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cap,  would  settle  them  lo  place  bo  we  could  put  on  the  striugers 
and  ties.     (The  trackmen  did  not  have  to  wait  for  the  bridge. ) 

No  two  washouts  are  alike  and  no  set  rules  can  govern.  The 
main  thing  is  to  be  prepared  and  get  there  quick.  Feed  your 
men  well  and  sleep  not  until  traffic  is  resumed. 

As  a  general  thing  I  have  been  able  to  use  the  pile  driver  ;  at 
times  have  had  to  set  hammers  on  tip  of  pile  and  drop  both 
together,  and  then  chain  pile  to  leads  of  driver  to  prevent  its 
raising  before  we  could  hit  it  again,  but  as  a  rule  have  been  able 
to  cross  all  trouble  with  the  driver  ( for  which  the  men  and  not 
the  supervisor  deserve  most  of  the  credit ). 

For  rebuilding  I  have  never  used  anything  but  pile  bents  for 
falsework. 

F.  E,  Schall,  Bridge  Engineer,  Lehigh  Valley  R.  R.  There 
are  do  doubt  many  methods  which  can  be  adopted,  depending, 
of  course,  on  the  conditions  each  case  presents,  such  as  depth 
of  water,  swiftness  of  currents,  condition  of  bottom,  grade  of 
bottom,  etc.  ;  each  case  would  practically  demand  a  different 
procedure  or  method. 

Answering  your  questions,  as  enumerated  in  your  letter,  I  sub 
mit  the  following : 

Frame  a  bent  with  two  or  four  posts,  length  of  posts  to  suit 
shape  of  bottom  of  stream  ;  place  cross  bracing  on  one  side  of 
the  bent,  scab  each  post  to  cap,  then  spike  railroad  irons  to  the 
foot  of  the  posts  ;  fasten  guy  lines  to  bents  and  place  bents  in 
position  with  a  derrick  car  of  sufficient  capacity  and  reach ; 
after  bent  is  landed  fasten  temporary  plank  to  bent  to  hold  it  in 
position,  then  place  as  many  more  posts  under  cap  as  are  re- 
quired to  givd  proper  bearing  on  stream  bottom,  then  place 
diagonal  plank  on  the  other  side  of  the  bent  and  deposit  stone 
around  foot  of  bent  to  keep  it  in  place  and  protect  it  from  wash- 
ing away.  For  rebuilding  trestles  or  for  new  trestles  the  bents 
should  be  provided  with  sills,  each  bent  four  posts,  two  vertical 
and  two  batter  posts,  except  for  very  skew  structures,  where 
additional  posts  may  be  required. 

New  Trestles.  The  foundation  for  bents,  where  water  is  not 
tDo  deep,  should  be  of  concrete  walls  of  sufficient  height  and 
thickness  to  give  a  good  bearing  for  the  bents  ;  in  case  walls 
are  used  the  bents  should  be  anchored  to  them.  In  case  the 
water  is  too  deep  for  construction  of  foundation  walls,  the 
bearings  of  bent  should  be  prepared  under  water  by  the  help  of 
divers,  either  blocking  up  the  bents  with  flat  stone  or 
wooden  blocks  spiked  to  sill  ;  after  the  bearings  are  properly 
blocked  out  and  a  solid  footing  obtained,  riprap  stone  should 
be  piled  around  each  bent,  and,  where  possible,  long  bolts 
should  be  driven  through  sills  into  the  creek  bed  as  an  addi- 
tional safeguard  against  washing  away  of  bents.  The  foot  of 
bents  should  be  weighted  down  by  railroad  irons  being  spiked 
to  sill  and  foot  of  posts,  and  the  bent  landed  with  derrick  car 
as  for  No.  1. 
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EeplAcing  Trestles.  For  this  class  of  work  the  bents  can  be 
framed  ready  for  erection  on  shore,  and  then,  on  account  of  old 
structure  and  traffic,  be  assembled  under  the  old  structure  and 
then  raised  in  position,  placed  beside  the  old  bent  and  grad- 
ually moved  into  proper  location  ;  a  good  plan  will  also  be  to 
place  the  new  bents  between  existing  ones,  fasten  them  tempo- 
rarily to  old  structure,  and  replace  floor  after  the  bents  are  in 
place  ;  for  structures  with  permanent  foundation  walls  for  bents, 
the  bents  must,  of  course,  be  placed  in  the  same  x>osition  as  the 
old  ones.  The  bents  should  be  weighted  by  spiking  railroad  irons 
to  sill  and  foot  of  posts. 

The  conditions  under  which  this  class  of  work  has  to  be  done 
are  so  varied  and  complex  that  no  fixed  methods  can  be  laid 
down  for  doing  the  work ;  each  case  will  have  to  be  treated  by 
its  own  conditions  and  requirements. 

W.  £.  Smith,  District  Carpenter,  C.  M.  &  St.  P.  Ry.  Where 
water  is  shallow  and  grade  not  too  high,  I  have  placed  common 
framed  bents  by  lifting  them  bodily  with  pile  driver  and  setting 
them  into  place,  adding  old  rails  or  stone,  where  necessary,  to 
help  sink  them,  and  placing  blocking  under  sill,  before  or  after 
sinking,  to  level  them  up.  By  careful  sounding,  thickness  of 
blocks  required  can  usually  be  determined  and  the  blocks 
fastened  to  sill  before  sinking.  If  not,  blocks  have  to  be  sunk  and 
put  under  sill  by  men  working  in  and  under  water. 

When  water  is  deep  and  swift  very  heavy  weighting  is  re- 
quired, and  at  least  two  guy  lines  reaching  up  stream  from  the 
foot  of  bent  to  hold  bent  in  proper  location  until  it  is  placed. 
AVhere  bottom  is  rough,  especially  when  water  is  deep  and  swift, 
I  have  made  better  time  by  proceeding  as  when  driving  pile 
bridge,  except  that  each  pile  or  post  is  struck  only  enough  to 
make  sure  that  it  has  reached  solid  bottom  and  is  not  standing 
on  loose  stones ;  it  is  then  stayed  until  the  bent  is  capped,  braced 
and  loaded  enough  to^keep  it  in  place.  It  is  seldom  that  a 
rocky  bottom  is  so  smooth  that  this  kind  of  a  bridgo  will  not 
stand  well.  The  piles  should  not  be  made  too  sharp  where 
there  is  little  or  no  penetration. 

C.  P.  Austin,  Supt.  B.  andB.,WesternDiv.,B.  &M.  R.  R.  First. 
I  think  the  usual  way  of  making  horses  is  the  best ;  with  cap 
sill,  posts  and  braces,  although  it  would  depend  on  the  wash- 
out. I  think  we  would  be  governed  by  circumstances  more 
than  any  general  plan. 

Second.  By  steam  derrick  if  you  have  one  ;  if  not  a  shear  pole 
is  the  next  best. 

Third.  This  is  rather  a  hard  question  to  answer.  Different 
situations  would,  in  my  opinion,  require  different  modes  of 
building  horses  or  bents. 

Fourth.  I  would  answer  the  same  ns  Ko.  3.  In  1902 1  had  two 
bridpfes  to  put  on,  one  was  to  take  the  place  of  an  old  one  for 
which  I  erected  5  bents  of  framed   horses  14  feet  high   with 
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wood  stringers  to  use  while  pnttingf  on  the  iron  girders.  The 
other  one  I  drove  piles  for  falsework  as  it  was  where  there 
never  was  a  bridge.  This  was  through  a  fill  about  80  feet  deep. 
As  I  said  before  no  general  plan  can  be  used,  as  situations  vary 
so  and  you  have  to  govern  yourself  accordingly. 

E.  N.  Frizzell,  Iron  Bridge  Foreman,  B.  &  M.  B.  B.  1.  A 
description  of  horse  or  bent  which  is  advisable  in  case  of  a 
washout. 

It  seems  difficult  to  give  a  rule  that  will  fit  all  cases  of  this 
kind,  as  the  conditions  vary  so  much. 

Beginning  at  the  shore  end,  make  bents  in  the  following 
manner  to  vary  in  height  according  to  the  depth  of  the  wash- 
out and  distanced  one  for  every  12  or  15  feet,  according  to  the 
length  and  size  of  timbers  to  be  used  as  track  stringers.  If  a 
muddy  bottom,  which  usually  happens  near  the  shore,  a  sill 
should  be  used  of  as  wide  timber  as  convenient  to  get,  the 
ground  to  be  leveled,  and  if  convenient  use  old  ties  or 
pieces  of  broken  timber  placed  in  the  mud  where  the  sills  should 
rest,  thus  forming  the  base  of  the  bent  or  horse.  A  timber 
about  12  in.  x  12  in.,  or  pile  of  equal  size,  with  one  end  about 
square  to  rest  on  the  sill,  should  be  erected  under  each  rail. 
Another  timber  of  about  the  same  size,  with  one  end  cut  to  a 
bevel  of  about  3  inches  per  foot,  to  rest  on  the  hill  outside  of 
each  plumb  timber  at  such  a  distance  as  with  the  top  resting 
against  theplumb  timber  will  produce  a  batter  of  about  3  inches 
per  foot,  the  foot  of  each  timber  or  pile  to  be  well  spiked  to  the 
sill.  A  plank  about  3  in.  x  8  in.  placed  level  as  much  below  the 
base  of  rail  as  the  ties,  stringers,  and  cap  timbers  to  be  used 
will  produce  in  thickness.  Spike  the  plank  to  each  upright 
timber  and  saw  them  off  at  the  top  of  the  plank.  Place  the  cap 
timber  and  dowel  with  iron  |  inch  or  1  inch  diameter  and  about  18 
inches  long.  Place  a  brace  plank  about  3  in.  x  10  in.  on  each  side 
of  the  horse,  one  end  at  the  top  of  batter  timber  and  the  other 
against  the  sill  at  the  opposite  batter  timber  and  spike  well  at 
each  point  of  bearing  upon  all  timbers. 

If  a  hard,  rocky,  and  uneven  bottom  is  found,  omit  the  sill, 
using  a  plank  about  3  in.  x  10  in.  on  the  side  of  upright  tim- 
bers near  the  base,  spiking  well  to  each.  If  in  a  rapid  current, 
which  usually  has  a  rocky  bottom,  build  horses  after  the  same 
manner,  using  ropes  to  locate  the  foot  of  timbers,  trying  two 
or  three  times  for  the  best  footing. 

2.  Best  method  of  placing  horses  or  bents  in  position  in  case 
of  a  washout. 

If  bents  of  not  more  than  25  feet  in  height  are  required  and 
a  light  kind  of  timber  is  to  be  used,  I  think  it  best  to  put  all 
bents  in  position,  each  piece  belonging  to  the  bent  separately, 
using  hand  ropes  and  spike  poles,  each  part  to  be  held  in  posi- 
tion with  light  brace  planks  and  spikes  until  the  whole  bent  is 
together  and  braced  for  use.  If  the  horse  timbers  are  delivered 
at  grade  of  track  they  should  be  erected  from  the  top.     This 
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rule  has  beeu  applied  with  good  results  in  a  case  where  a  bent  of 
^0  feet  was  required  and  spruce  timbers  were  used. 

If  bents  of  more  than  25  feet  are  required  and  heavy  timbers 
are  to  be  used,  I  recommend  the  following  plan  : 

Take  a  stick  of  timber,  say  10  in.  z  10  in.  x80  ft.  long,  make  a 
mortise  near  one  end  to  receive  a  pulley  or  sheave  that  will  work 
a  1^-inch  diameter  rope.  Fasten  the  sheave  with  a  good  bolt  or 
pin  and  use  this  end  of  the  timber  ahead  in  the  direction  the 
work  is  to  be  built.  Place  this  stick  of  timber  just  outside  the 
rail  with  the  sheave  as  much  ahead  of  the  abutment  or  last  bent 
built  as  it  is  planned  to  space  the  bents.  Fasten  the  rear  end  of 
the  timber  well  with  a  chain  and  w^edges  or  a  screw  clamp.  Place 
a  good  rope  through  the  sheave  and  drop  one  end  below  for  the 
hoist,  the  other  end  of  the  rope  to  follow  the  line  of  the  track 
to  the  rear  and  attached  to  a  hoisting  engine  if  one  can  be  se- 
cured. A  winch  or  hoisting  gear  will  do  the  work  well  or  a 
locomotive  maybe  used  to  pull  the  rope.  Two  timbers  arranged 
in  this  manner,  one  at  each  rail,  will  about  double  the  speed  of 
the  work  if  men  are  plenty  to  work  both  at  the  same  time. 
After  erecting  the  two  main  timbers  of  the  horse  the  hoist- 
ing timbers  are  to  be  moved  a  little  out  from  center  line  and 
the  batter  timbers  of  the  same  horse  erected  in  a  like  manner. 
The  tops  of  the  upright  timbers  to  be  cut  off  at  the  proper  height, 
the  cap  timber  to  be  placed  and  fastened.  When  the  horse  is 
properly  braced,  the  two  hoisting  timbers  or  poles  should  be 
carried  ahead  as  much  as  is  neoessary  to  erect  the  next  bent,  the 
poles  resting  on  the  last  bent  built  and  so  on  for  each  succeeding 
bent.  When  very  heavy  upright  timbers  are  being  used,  a  single 
sheave  pulley  block  should  be  used  by  passing  the  hoisting  end 
of  the  rope  through  it  and  fastening  the  end  of  rope  at  the  head 
end  of  the  hoisting  pole,  the  tackle  block  to  be  lowered  to  the 
ground  for  timber,  thus  producing  a  traveling  sheave.  It  is 
often  advisable  to  leave  the  capping  of  bents  to  a  separate  gang. 
In  that  case  the  hoisting  poles  may  be  rested  and  moved  ahead 
on  a  girder  plank  placed  level  about  2  or  3  feet  below  the  cap- 
ping and  spiked  well  to  each  set  of  borse  timbers  erected.  This 
girder  makes  a  good  rest  for  staging  planks. 

When  the  current  is  too  rapid  for  the  pile  or  upright  timber 
by  its  own  weight  to  keep  the  position  in  which  it  is  set,  it  may  be 
held  by  ropes  until  enough  stones  have  been  filled  in  and  around 
it  to  prevent  it  from  moving  with  the  current.  If  a  pile  cannot 
be  readily  prevented  from  moving  in  the  above  manner,  a  bent 
may  be  built  on  or  near  the  shore  to  fit  as  near  as  possible  the 
place  for  which  it  is  intended,  with  a  good  sill  to  which  all  up- 
right timbers  are  to  be  well  fastened.  Float  the  bent  to  its 
intended  position,  holding  against  the  current  with  strong  ropes. 
Weight  the  foot  of  the  bent  with  rails  or  track  steel,  enough  to 
sink  it  to  bottom.  Ilai««e  the  bent  into  position  and  fill  stones 
on  the  sill  and  around  the  base,  enough  to  make  it  safe  to  take 


Ill 

off  ropes  and  rails.     This  is  rather  a  slow  method,  but  it  is  good 
in  a  rapid  current  and  rather  uneven  bottom. 

3.  A  description  of  a  horse  or  bent  advisable  for  rebuilding 
or  erecting  a  truss  bridge. 

If  a  deck  bridge  and  a  case  of  carrying  trains,  and  not  too 
high  so  as  to  make  it  too  expensive  for  the  upright  timbers,  I 
will  recommend  the  following  plan  : 

Take  6  sticks  12  in.  z  12  in.  or  piles  of  equal  strength  for 
each  bent,  all  to  stand  on  a  sill  with  good  hard  bottom,  4  of  them 
to  be  placed  in  bent  upright,  2  of  them  under  the  track  string- 
ers and  2  just  outside  old  trusses  to  be  removed  or  new  trusses 
to  be  erected,  the  last  2  to  be  placed  outside  of  all  at  a  batter  of 
3  inches  per  foot,  the  top  ends  to  be  placed  close  to  the  top  of 
the  2  outside  plumb  timbers,  the  bent  to  be  girder  capped  with 
6  in.  X 12  in.  and  well  bolted ;  two  girder  timbers  about  4  in.  x  12  in. 
placed  level,  one  on  each  side  of  the  bent,  about  18  inches 
below  the  bottom  chord  of  truss  to  be  removed  or  new  truss  to 
be  erected,  these  girders  to  be  well  bolted  to  the  6  upright 
horse  timbers.  These  girders  form  a  rest  for  light  stringers  for 
the  putting  together  of  the  bottom  chord,  also  for  the  staging 
planks.  These  bents  must  be  placed  so  as  to  clear  all  panel 
points  of  the  trusses,  also  to  clear  all  truss  braces  or  suspension 
bars.  If  a  deep  truss  is  to  be  handled  and  the  bottom  chord 
high  from  the  ground,  a  pair  of  sway  braces  should  be  placed 
on  the  bent  above  and  below  the  center  girders. 

If  the  bridge  is  of  considerable  height  from  the  river  bed,  a 
horse  of  sufficient  height  to  reach  within  about  two  feet  of  the 
bottom  chord  may  be  made  after  the  foregoing  plan,  omitting 
the  center  girders,  then  a  top  horse  to  reach  the  track  stringers, 
to  be  built  of  a  12  in.  x  12  in.  sill  and  4  plumb  timbers  12  in.  x 
12  in.,  girder  capped  with  6  in.  x  12  in.,  well  bolted.  The  sway 
bracing  sufficient  will  be  one  piece  of  3  in.  x  12  in.  on  each  side,, 
bolted  to  each  upright  timber  and  the  sill.  If  no  trains  to  carry, 
bents  can  be  made  of  lighter  timber. 

4.  For  erecting  or  putting  such  horses  in  position  in  a  rough 
place  where  there  is  no  structure  for  raising. 

Make  two  hoisting  poles  of  spruce  or  light  timber  30  feet  long, 
8  in.  X  8  in,  at  one  end  and  6  in.  x  6  in.  at  the  other.  Place  a  pul- 
ley for  a  1^-inch  rope  in  a  mortise  one  foot  from  the  small  end. 
Truss  each  pole  on  top  side  with  a  wire  rope  about  1  inch  di- 
ameter, using  a  strut  about  3  feet  in  height  at  the  center  of  each 
pole.  Fasten  the  wire  rope  well  at  each  end  of  pole.  Use  the 
poles  in  a  horizontal  position  in  line  of  track  on  top  of  bents, 
the  center  of  the  pole  to  rest  on  abutment  or  last  bent  in  posi- 
tion, and  the  large  end  of  poles  to  be  chained  or  clamped  to  the 
bents  in  position,  as  the  work  advances ;  2  good  winches  to 
hoist  each  part  of  the  horse  separately ;  a  rope  running  from 
each  winch  in  line  of  the  pole^  through  the  sheave  at  head  end 
and  the  end  of  rope  dropped  below.  After  the  plumb  and  batter 
timbers  are  in  position,  raise  one  pole  about  a  foot  at  the  center 
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bearing  and  swing  head  end  to  center  of  bent  being  put  in  posi- 
tion ;  hoist,  place  and  fasten  the  cap,  then  the  hoisting  poles  to 
be  moved  ahead  for  the  next  bent.  This  kind  of  a  pole  will  raise 
a  timber  12  in.  x  12  in.  x  50  ft.  long  with  safety. 

E.  H.  Eeid,  L.  S.  &  M.  S.  By. : 

I  have  never  had  any  experience  with  washouts  where  piles 
could  not  be  driven,  but  had  a  case  of  bridge  renewal  where 
piles  could  not  be  used  notwithstanding  the  fact  that  rock  was 
covered  with  five  or  six  feet  of  mud  and  more  or  less  loose 
earth. 

This  was  the  famous  "Ashtabula  Bridge,"  which  in  the  winter 
of  1876  gave  the  road  considerable  free  advertising. 

The  old  structure  (a  double  track  Pratt  truss)  w|ts  taken  out, 
replaced  by  a  heavier  bridge  and  all  traffic  maintained  at  the 
same  time.  It  was  not  advisable  to  excavate  to  rock  bottom  as 
stream  emptied  into  Lake  Erie  and  bed  was  approximately  on 
lake  level.  A  separate  floor  of  ties  for  each  bent  was  laid  on  bed 
of  stream.  Ties  were  placed  close  so  as  to  minimize  danger  of 
scour  as  the  bridge  was  over  a  rather  lively  stream  during  high 
water.  The  lower  bents  were  framed  and  raised  complete,  but 
each  stick  of  the  upper  bents  was  framed  and  raised  separately 
in  order  to  clear  all  the  old  as  well  as  new  work. 

I  enclose  a  small  snap-shot  photo  of  the  falsework,  taken  by 
one  of  the  men. 

Your  committee  partly  agrees  with  statements  of  some  of  the 
above,  that  no  particular  plan  will  fit  all  cases,  but  nevertheless 
claims  that  falsework  constructed  as  described  below,  although 
it  may  not  be  the  best  in  every  case,  will  be  found  practicable 
in  all  locations.  Buggestions  are  grouped  as  outlined  in  cir- 
cular. 

1.  Get  approximately  the  height  of  horse  at  both  up  and 
down  stream  ends  by  sounding  and  construct  bent  on  shore  as 
shown  on  sketch  A.  This  should  be  made  of  squared  timber  if 
available,  although  round  timber  will  answer.  As  horse  is  piv- 
oted at  4  points,  its  shape  may  be  changed  considerably.  The 
upper  ends  of  sway  braces  and  the  tops  of  the  two  interior 
posts  are  to  be  held  temporarily  in  position  shown,  by  lashing. 

2.  Swing  into  place  with  pile  driver  or  derrick  car  if  on  hand, 
otherwise  by  shear  pole.  If  current  is  very  strong,  load  rails 
or  scrap  iron  on  brace  c-d.  Guy  bent  on  each  side  of  stream, 
])oth  above  and  below  the  bridge  site,  and  when  horse  has  been 
lowered  to  rest  on  river  bottom,  tap  the  top  of  each  post  with 
pile  driver  hammer  if  available,  otherwise  a  heavy  weight, 
bandied  by  any  convenient  rigging  will  answer,  making  sure 
that  posts  are  all  down  to  a  solid  bottom.  Posts  are  then  sawed 
off  to  proper  grade,  cap  placed,  braces  a-b  taken  off,  and  sway 
braces  spiked  securely. 

For  an  illustration  we  show  in  sketch  A  a  horse  with  three 
legs  resting  on  small  boulders  with  only  one  leg  on  the  solid 
bottom.     Sketch  B  shows  position  of  same  horse  with  legs  all 


113 

driven  down  to  solid  ledge.  Note  that  the  two  inside  posts  are 
not  bolted  or  spiked  to  any  of  the  braces  and  may  be  plumbed 
and  then  driven  after  the  two  outside  posts  have  been  forced 
down  to  a  solid  bottom. 

>  Sketch  G  shows  same  horse  all  finished  with  track  in  place. 
Space  bents  as  far  apart  as  strength  of  stringers  and  length  of 
same  will  permit.  Place  two  stringers  under  each  rail  arranged  as 
shown  on  Sketch  D  and  drift*bolt  securely. 

Use  sawed  bridge  ties  if  available,  otherwise  ordinary  track 
ties,  spaced  18  inches  on  centers.  Spike  each  end  of  every  tie  to 
stringers. 

A  double  track  bent  may  be  made  in  a  manner  similar  to  above 
described  by  increasing  the  length  of  braces  and  inserting  four 
or  more  interior  posts  instead  of  two,  as  shown,  but  it  would 
seem  advisable  in  case  of  a  washout  to  get  trains  over  an  open- 
ing on  a  single  track  trestle  and  then  go  back  and  take  care  of 
the  other  track. 

If  your  timbers  are  not  sufficiently  long  for  posts,  one  or 
more  decks  may  be  constructed  in  the  usual  manner  on  top  of 
horses  built  and  placed  as  described. 

3.  Horses  designed  as  shown  in  Sketch  A  will  apply  to  re- 
building trestles  permanently  or  may  be  used  for  falsework  in 
erecting  new  structures,  as  well  as  in  case  of  a  washout.  Of 
course,  in  the  first  two  mentioned  cases,  soundings  may  be  taken 
more  accurately  and  an  allowance  made  in  the  length  of  posts 
for  the  profile  of  river  bed  so  as  to  have  bent  fit  track  better 
than  in  the  hurry  and  "  anything  to  get  there  "  of  washout  con- 
struction. 

In  places  where  falsework  is  desired  to  carry  trusses  which 
are  to  be  removed,  also  new  trusses  and  traveler  for  erection, 
modification  of  our  design  may  be  made  to  fit  each  case,  pre- 
serving, however,  the  adjustable  feature. 

4.  It  is  probably  advisable  in  oases  where  structures  are  being 
rebuilt,  which  span  an  opening  where  there  is  sufficient  water 
to  float  horses  to  position,  to  erect  bents  by  rigging  attached  to 
existing  bridge,  but  nevertheless,  we  would  advise  having  car 
pile  driver  or  derrick  car  on  hand  when  such  work  is  going  on. 

The  idea  of  the  adjustable  horse  was  suggested  by  Mr.  A.  W. 
Savage,  foreman  carpenter,  Fitchburg  Division,  B.  &  M.  B.  B. 

Bespeotfully, 

J.  P.  Canty, 

Chairman, 

O.  I.  KHiLEBBBW, 

E.  C.  Macy, 

H.  H.  EOOLBSTON, 

F.  F.  LiiOTD, 
J,  £.  Gbeinbb, 

Committee, 
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Subject  No.  1. 
(^Supplement  to  Iteport,) 

The  following  from  F.  S.  Edinger  of  the  Southern  Pacific 
Bail  way  arrived  too  late  to  be  incorporated  in  the  committee 
report,  and,  as  it  describes  several  interesting  features  of  false- 
work construction,  it  was  thought  advisable  to  present  it  in  the 
form  of  a  supplement  to  the  regular  report. 

J.  P.  Canty, 
Chainnan. 

I  do  not  know  that  there  is  anything  out  of  the  ordinary 
involved  in  the  methods  described,  but  I  do  know  that  they 
proved  safe  and  satisfactory,  as  well  as  comparatively  inexpen- 
sive, where  purely  temporary  work  was  required. 

Plate  No.  1  represents  the  manner  in  which  the  falsework 
was  placed  under  a  number  of  old  iron  bridges  which  were  to  be 
taken  down  and  replaced  with  heayier  steel  spans.  The  stream 
was  very  rapid,  and  in  most  cases  the  rock  bed  was  compara- 
tively free  from  gravel,  though  large,  irregular  masses  of  vol- 
canic rock  were  plentifully  strewn  over  it.  The  height  from  the 
rail  base  to  bed  of  stream  ranged  from  25  to  50  feet. 

Usually  one  bent  could  be  set  up  on  each  bank  of  the  stream 
by  ordinary  means,  generally  with  the  posts  resting  directly  on 
the  rock  in  preference  to  sills  and  blocking — being  less  likely 
to  be  disturbed  in  case  of  a  rise  in  the  stream.  For  the  bents 
which  stood  in  the  water  the  method  of  procedure  was  as  repre- 
sented by  plate  No.  1.  A  timber  *'A"  12  inches  square,  and  of 
suitable  length,  was  first  bored  to  receive  bolts  from  girts  **  B" 
and  **C,"  the  holes  being  8  or  10  inches  apart,  and  covering 
the  probable  range  in  position  of  girts  due  to  irregularity  of 
bottom.  The  timber  "A"  was  then  lowered  outside  of  the  up- 
stream truss  directly  opposite  the  proposed  position  of  the  bent, 
with  the  lower  end  resting  on  the  bottom  several  feet  further 
up  stream  than  the  posts  of  the  bent  were  likely  to  be  set. 
Usually  some  natural  obstruction  on  the  bottom  would  prevent 
it  from  being  displaced  by  the  force  of  the  current  after  being 
set,  but  frequently  it  was  necessary  to  secure  it  in  position  by 
means  of  ropes  attached  to  the  timber  **A"  just  above  the  water 
surface,  and  fastened  to  suitable  objects  on  the  bank  of  the 
stream.  The  top  was  securely  lashed  to  either  a  post  or  the 
bottom  chord  of  the  truss,  as  might  be  most  convenient,  this 
timber  serving  as  a  temporary  anchor  for  the  bent. 

The  girts  **  B  "  and  **  C  "  were  then  lowered  to  place,  and  the 
np-stream  ends  bolted  to  the  timber  **A."  The  down-stream 
ends  were  suspended  by  means  of  ropes  **D  "  and  **E,"  of  suffi- 
cient strength  to  support  the  girts,  staging  planks  '<H,"and 
several  men  with  safety. 

The  planks  **  IT  "  were  then  run  out  over  the  girts,  and  some 
of  them  fastened  at  both  ends,  temporarily,  to  prevent  swing- 
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ing  of  the  girts  "  B  "  and  •«  C."  The  posts  "  F  "  were  then  low- 
erea  to  the  bottom  in  the  angle  formed  by  ••  H  '*  and  "  C  "— "  II " 
being  temporarily  out  of  proper  position,  two  or  three  feet  up 
stream.  **H"  was  then  allowed  to  move  down  stream  along 
the  girt  **  C, "  impelled  by  the  force  of  the  current  acting  against 
the  foot  of  the  post  until  a  natural  obstruction  or  depression  in 
the  rock  bottom  stopped  the  foot  of  the  post  *'  F  "  at  some  point 
as  near  its  proper  position  as  could  be  obtained  with  secure 
footing.  Posts  <*F  '*  as  fast  as  set  in  place  were  secured  to  girts 
•*  B  "  and  **0."  Tops  of  posts  •*  F  "  were  cut  off,  and  cap-sway 
braces  and  longitudinal  girts  put  on,  after  which  timber  ''A  *' 
was  removed  and  used  in  placing  the  next  bent. 

Where,  in  the  judgment  of  the  foreman,  there  was  any  uncer- 
tainty as  to  the  bearing  of  the  posts  on  the  bottom  being  good, 
or  the  stability  of  a  four-post  bent  being  insufficient  from  any 
other  cause,  additional  posts  were  put  in,  as  indicated  by  *'  G." 

Where  current  was  too  rapid  or  water  too  deep  for  the  post^ 
to  reach  the  bottom  readily  on  account  of  their  buoyancy,  the 
bottoms  of  the  posts  were  weighted  with  scrap-rail  spiked  to  the 
posts  with  track  spikes  as  shown  in  plate  No.  1 — as  many  rails 
being  attached  as  were  necessary.  It  is  needless  to  say  that 
these  structures  were  unsightly,  as  alignment  and  symmetry 
were  alike  sacrificed  to  secure  proper  bearing  for  the  posts  on 
the  rock  bottom,  which  was  seldom  found  exactly  where  it  was 
desired  to  place  the  foot  of  the  post.  Howeyer,  plenty  of  girts 
and  sway  braces  were  used  to  prevent  deflection  of  the  posts 
due  to  unavoidable  inclination  of  same.  Settlement  of  the 
bents  as  a  whole  or  of  individual  posts  was  not  sufficient  to 
cause  any  uneasiness. 

Plate  No.  2  represents  the  method  used  in  the  construction  of 
a  temporary  trestle  crossing  p^  lake  formed  by  a  landslide  dam- 
ming the  stream  lower  down.  The  bed  of  the  lake  was  solid 
rock,  and  it  was  impossible  to  drive  piles.  The  depth  of  the 
water  and  nearness  of  grade  to  surface  of  the  water  made  it  a 
difficult  matter  to  brace  the  bents  laterally.  This  was  over- 
come by  using  short,  lateral  girts  connecting  two  adjoining 
posts  only.  Bods,  having  eye-bolts  attached  to  one  end  and 
long  thread  and  nut  on  the  other  end,  were  used  for  transverse 
bracing.  Soundings  were  first  made  to  determine  as  accurately 
as  possible  the  length  of  each  post.  The  bents  were  then  put 
together  on  the  edge  of  the  lake  with  the  various  lengths  of 
posts,  as  determined  by  the  soundings,  in  their  prospective 
positions,  and  the  girts  so  placed  as  to  be  horizontal,  assuming 
that  the  posts  were  of  the  proper  lengths,  the  caps  being  left  off. 
The  rods  were  secured  to  the  outside  posts  permanently  by 
means  of  the  eye-bolts  at  the  bottom,  and  temporarily  by  lash- 
ing their  top  ends  to  the  tops  of  the  posts  where  they  could  be 
reached  after  the  bent  was  in  position. 

The  lower  ends  of  the  posts  were  then  weighted  so  that  they 
would  readily  sink  to  the  bottom.     The  bents  were  then  floated 
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out  to  place  by  means  of  a  pontoon  pile  driver,  stood  np  in  posi* 
tion  and  gnyed  with  ropes  to  hold  them  in  place.  The  posts 
were  settled  to  the  bottom  by  tapping  lightly  with  pile-driver 
hammer — the  articulated  girts  allowing  each  post  to  rest  on  the 
bottom  independently  of  the  other  posts  in  the  bent,  and  were 
then  cat  off  and  capped,  after  which  the  sway  rods  were  fastened 
to  the  cap  by  catting  into  the  side  of  the  cap  to  allow  them  to 
lay  flush  with  same,  and  bolting  a  4-inch  plank  to  the  side  of 
the  cap  over  the  rods,  patting  on  washers  and  nuts  and  cutting 
off  the  surplus  rod,  if  it  was  in  the  way  after  adjustment. 

Several  80-foot  wooden  'spans  were  put  into  this  temporary 
structure  on  piers  built  on  the  same  general  principal  as  the 
above  described  bents,  the  girts  being  articulated  both  trans- 
versely and  longitudinally  to  allow  each  post  to  rest  on  the  bot- 
tom independently  of  the  others.  These  piers  were  loaded 
down  by  laying  steel  rails  across  the  girts.  The  struetare  was 
remarkably  rigid,  and  answered  the  purpose  very  satisfactorily 
until  such  time  as  the  stream  had  cut  through  the  landslide, 
and  the  subsidence  of  the  water  made  it  possible  to  put  in  a  per- 
manent structure. 

Plate  No.  3  represents  the  placing  of  falsework  on  rock  bot- 
tom by  means  of  overhanging  timbers,  **  D  "  and  "G,"  and  an 
anchor  timber,  "A."  The  operation  is  much  the  same  as  that 
represented  on  plate  No.  1,  except  that  the  timber  is  lowered  to 
place  by  means  of  a  turn  with  a  rope  around  the  stick  *'£  "  or 
the  end  of  "D,"  or  other  suitable  tackle,  or  "D"  may  be  one 
piece  of  timber  lashed  to  the  center  of  the  cap  at  its  lower  end, 
and  free  to  move  on  the  blocking  **  F  "  so  that  its  upper  end  can 
be  swung  directly  over  any  particular  post.  After  the  bent  is  in 
position  the  overhanging  timbers  and  anchor  post  are  moved 
ahead  for  the  next  bent. 

Occasionally  it  has  been  found  necessary  to  sink  an  open 
grillage  of  green  poles  or  other  flexible  material  around  some  of 
the  bents  and  flU  same  with  rock  to  prevent  the  bents  sliding 
out  of  place  where  the  rock  bottom  was  smooth  and  the  current 
swift.  In  some  cases,  a  complete  lateral  system  of  bracing  has 
been  put  in  on  the  lower  system  of  girts  to  prevent  individual 
bents  from  moving  at  the  foot.  Wire  cables  stretched  to  suita- 
ble objects  on  the  up-stream  shore  have  also  been  used  to  pre- 
vent falsework  from  being  carried  down  stream,  where  it  was 
considered  advisable.  The  conditions  under  which  the  work  is 
done  are  so  variable  that  the  ingenuity  of  those  in  charge  is 
frequently  taxed  to  the  utmost  to  secure  satisfactory  results. 
Persevoranee,  however,  will  usually  snrmonnt  difficulties  which 
seem  at  times  impossible  to  overcome,  especially  where  reen- 
forced  with  the  conviction  that  failure  is  not  expected  and  will 
probably  not  be  countenanced. 

(Signed)     F.  S.  Edikoer. 
J,  P.  Canty, 

Chairman, 
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DISCUSSION. 

Mr.  Lichty. — I  do  not  know  whether  this  discussion  is  lim- 
ited to  the  subject  proper,  or  whether  we  can  branch  out  on 
outside  matters  pertaining  to  the  same  subject.  We  have  at 
one  of  the  water  powers  on  the  Northern  Wisconsin  Division, 
a  tail  race  which  is  nine  feet  deep,  blasted  out  of  solid  rock. 
When  this  race  was  blasted  out,  shallow  pockets  were  blasted 
in  the  bottom  of  the  channel,  in  which  were  set  piles,  and 
these  piles  form  part  of  the  trestle,  which  is  18  feet  high, — 9  feet 
in  the  water  and  9  feet  out.  The  spans  as  built  were  19J 
feet  in  length.  We  are  now  about  to  rebuild  that  trestle;  the 
water  is  quite  rapid  and  we  wish  to  reduce  the  span  lengths  to 
13  or  16  feet,  and  to  get  a  bent  set  up  in  that  channel  without 
weighting  down  the  bents  as  we  do  in  some  cases  with  rock  or 
iron.  It  will  be  quite  a  problem,  and  I  would  like  to  hear  if 
any  of  the  members  have  had  experience  in  work  of  that  kind, 
what  kind  of  a  bent  they  would  build,  and  how  they 
would  erect  it,  keeping  in  mind  that  the  bottom  of  the  present 
channel  is  somewhat  uneven,  and  that  the  water  cannot  be 
taken  out  of  the  race  now,  as  it  was  when  originally  blasted 
out,  but  has  to  be  kept  going. 

Mr.  Montzheimer. — I  do  not  think  this  is  a  matter  that  per- 
tains to  the  subject.  The  subject  refers  to  false  work  and  not 
permanent  work.  However,  it  seems  to  me  a  good  form  of  con- 
struction would  be  to  put  in  caissons  filled  with  concrete  sup- 
porting I-beams  of  about  24  feet  in  length. 

Mr.  A.  S.  Markley. — Why  not  put  a  span  up  with  an  abut- 
ment on  both  sides? 

Mr.  Lichty. — I  would  like  to  say  in  regard  to  Mr.  Markley's 
plan  of  a  bridge  that  no  doubt  this  would  be  an  easy  way  to  do 
it,  if  the  company  will  do  it  that  way. 

Mr.  A.  S.  Markley. — Through  the  flat  prairie  country  of 
the  Middle  West  dredges  quite  frequently  are  obliged 
to  pass  through  the  railroads  where  pile  trestles  and 
other  bridges  are  maintained.  In  case  of  the  former  our 
former  custom  was  to  pull  the  piles  with  heavy  wrecking  der- 
rick which  has  a  capacity  of  thirty-five  to  sixty  tons.     Owing 


125 

to  the  uncertaiDt}'  of  ibis  method  of  being  able  to  pull  the  piles 
and  from  an  economical  standpoint,  we  have  adopted  the 
plan,  where  at  all  practicable  to  do  so,  to  build  coffer-dam 
around  the  bents  sufficiently  large  for  men  to  work  in,  to  cut 
off  the  piles  low  enough  and  level  to  admit  of  dredge  passing 
over  them.  As  a  rule  with  us,-  dredging  is  done  in  small 
streams  where  but  one  or  two  bents  only  are  required  to  be 
removed  in  this  manner  and  where  ther«  is  but  small  amount 
of  water,  and  depth  does  not  exceed  four  to  six  feet.  After 
the  dredge  has  passed  through,  framed  bents  previously  pre- 
pared are  set  on  the  piles,  cut  off,  and  left  there  until  bridge  is 
again  renewed.  This  practice  can  also  be  followed  where 
bents  are  to  be  placed  in  streams  with  irregular  rock  bottom, 
anchoring  them  by  boring  hole  through  the  sills,  drilling  in 
the  rock,  and  surface  up  the  large  crevices  under  the  sills  with 
concrete  if  so  desired . 

Mr.  Lichty. — I  would  like  to  ask  Mr.  Markley  how  he 
would  do  all  that  at  any  reasonable  expense,  on  an  uneven 
bottom. 

Mr.  A.  S.  Markley. — You  have  got  to  spend  money.  Can- 
not do  it  without. 

Mr.  Steffen. — I  might  suggest  that  the  caisson  could  be 
made  of  such  construction  that  it  could  be  floated  from  its 
position  where  used  temporarily  and  moved  from  pier  site  to 
pier  site  as  you  go  along,  that  is,  float  it  to  the  spot  desired 
and  sink  it,  and  then  when  you  are  through  using  it  there,  pick 
it  up  again  and  float  it  over  to  the  next  place. 

Mr.  Large. — If  the  trestle  is  on  solid  rock  and  Mr.  Lichty 
merely  wants  to  reduce  the  length  of  the  spans,  it  strikes  me 
the  way  to  do  that  would  be  to  do  away  with  a  sill  entirely, 
use  an  iron  pin  and  drill  a  hole  in  the  rock  and  drop  the 
pin  into  it  for  fastening  the  bottom  of  the  post  to  the  rock, 
and  then  put  on  good  bracing  as  low  down  as  the  case  would 
permit.  Simply  a  bent  without  a  sill.  That  would  be  my 
idea  of  undertaking  it. 

Mr.  Mclntyre. — Mr.  Large  has  hit  it. 

Mr.  Steffen. — Of  course  it  would  be  necessary  to  provide 
some  means  of  drilling  those   holes  under  the  water  that  Mr. 
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Large  speaks  of.  That  is  asslimed  to  begin  with,  whether  by 
coffer-dam  of  by  a  diver,  directing  the  drilling  operations. 

Mr.  Lichty. — In  Mr.  Large's  suggestion,  there  was  nothing 
mentioned  for  holding  the  work  there  until  completed,  or 
until  the  deck  is  put  on  the  bridge.  Simply  setting  up  a  few 
bents  and  bracing  them  on  solid  rock  in  a  rapid  current  is  not 
a  very  easy  matter. 

Mr.  Canty. — I  think  there  is  a  description  in  the  report 
which  covers  this,  written  by  Mr.  Edinger,  of  the  Southern 
Pacific,  and  if  Mr.  Lichty  would  read  it  he  would  find  a  solu- 
tion.    Several  other  reports  cover  same  point  satisf  act  only. 

Mr.  Lichty. — I  would  just  like  to  ask  Mr.  Canty  if  most  of 
those  problems  do  not  permit  of  weighting  the  bents  down  at 
the  bottom.  We  are  not  permitted  by  the  management  of  the 
water  power  to  put  any  obstruction  in  there  to  weight  it  down. 

Mr.  Canty. — In  answer  to  Mr.  Lichty  1  would  say  that  the 
rails  are  fastened  vertically  on  the  posts. 

President. — So  far  the  discussion  has  been  taking  the  line 
of  permanent  work,  but  the  title  of  the  subject  would  seem  to 
indicate  thai  it  was  for  false  work  in  case  of  washed  out 
bridges  or  in  case  of  emergency  trouble,  perhaps  someone 
would  like  to  talk  on  false  work  more  particularly. 

Mr.  Powers. — I  think  Mr.  Riney  gives  a  pretty  good  descrip- 
tion for  doing  that  class  of  work  that  would  overcome  any 
difficulties  in  fast-running  streams.  I  had  a  little  experience 
with  that  same  style  of  work  myself. 

Mr.  Canty. — By  reading  the  report  you  may  find  two  ways 
mentioned  by  the  members  for  doing  this  kind  of  work.  One 
is  to  put  up  each  post  separately,  the  other  describes  methods 
for  assembling  each  bent  on  shore.  Good  reasons  are  given 
for  both  ways.  The  location  would  indicate  which  method 
should  be  used. 

Mr.  Large. — I  never  had  a  great  amount  of  experience  in 
very  rapid  streams,  but  I  have  had  to  get  a  track  across  quite 
rapid  streams  in  rather  deep  water  and  always  found  the  easiest 
way  to  do  it  was  with  a  pile  driver,  and  just  build  the  road  as 
I  went  along. 

Mr.  A.  S.  Markley . — I  cannot  see  where  there  is  any  advantage 
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to  be  gained  in  setting  a  single  post  at  a  time  and  sawing  them  off 
and  pntting  on  cap  after  doing  so.  It  is  possible  for  the 
bottom  to  be  so  irregular  that  this  is  necessary.  In  pursuing 
this  method  it  requires  the  anchoring  of  each  post,  top  and 
bottom,  independently  of  each  other,  consuming  very  valuable 
time.  When  circumstances  require  this  kind  of  work  it  is  a 
time  when  road  is  blocked  from  washout  and  time  is  more  val- 
uable than  money.  Where  it  is  at  all  possible  to  do  so  bents 
should  be  assembled  on  shore  where  they  do  not  exceed  thirty 
or  forty  feet  high  and  set  in  by  use  of  pile  driver  or  derrick 
car  much  cheaper  and  quicker  than  by  single  post  at  a  time. 

Mr.  Lichty. — I  would  like  to  ask  Mr.  Markley  when  he 
frames  his  bent  out  on  the  shore  and  takes  it  in  and  sets  it  up 
in  place,  how  he  arranges  that  ? 

Mr.  A.  S.  Markley. — T  use  the  pile  driver  or  derrick  to  place 
them. 

Mr.  Canty. — The  committee  report  shows  plan  for  a  bent  to 
be  framed  on  shore  and  afterwards  placed  in  position  by  means 
of  a  pile  driver  or  derrick.  It  is  made  in  adjustable  fonn, 
being  bolted  at  the  four  corners.  The  sway  braces  are  bolted 
to  the  posts  down  low  near  the  bottom  but  are  to  be  temporarily 
lashed  at  the  top  until  after  bent  is  adjusted  to  the  bottom  of 
the  stream. 

Mr.  Burpee. — I  would  like  for  Mr.  Alexander  to  tell  us 
about  driving  piles  into  what  was  supposed  to  be  rock  bottom. 

Mr.  Alexander. — I  have  been  very  much  interested  in  the 
discussion  on  this  subject,  though  I  have  not  very  much  to  add 
myself.  I  have  learned  some  things  in  regard  to  this  false- 
work business,  but  as  a  matter  of  course  you  cannot  determine 
on  any  one  particular  plan  that  would  be  applicable  to  all 
cases.  That  is  something  we  cannot  decide  very  well.  In 
regard  to  what  Mr.  Burpee  said  about  driving  piles  in  rock 
bottom,  we  have  done  that  by  using  a  cast-pile  point  and  suc- 
ceeded in  dnving  the  piles  into  a  shaley  rock  bottom ;  these 
piles  having  cast-iron  points  by  which  we  were  enabled  to  drive 
them  two  or  three  feet  into  the  rock. 

Mr.  Canty. — Mr.  President,  personally  I  am  in  favor  of 
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framing  horses  on  shore,  because  liovizontal  braces  may  be  fas- 
tened down  at  the  bottom  of  the  bents.  Where  the  water  is 
deep  and  each  post  is  put  in  separately  it  is  difficult  to  get  the 
horizontal  braces  on  low  enough.  Low  bracing  is  quite  an 
essential  thing  in  my  opinion  for  bents  of  this  kind, 

Mr.  Carpenter. — There  is  one  thing  that  I  have  often  tliought 
would  be  very  useful  and  that  is,  I  would  suggest  that  the  en- 
gineering department  cross-section  all  openings  and  give  us 
something  by  which  we  could  work  by  quickly,  something  for 
ready  reference,  and  by  which  we  could  tell  exactly  what  length 
posts  would  be  required  for  bents  in  case  of  emergency  trouble, 
etc.  I  think  that  would  be  very  useful  information  to  have. 
I  believe  that  it  would  justify  the  expense  because  it  would 
be  very  valuable  some  time  if  a  post  should  get  knocked  out 
of  a  viaduct  sixty  or  eighty  feet  high,  to  know  just  at  a  glance 
how  high  it  is,  without  having  to  go  out  and  measure  with  a 
tape  line,  and  I  want  to  say  our  engineers  have  promised  me 
that  they  would  cross-section  all  my  high  viaducts,  as  well  as 
my  spans  across  streams,  that  I  might  be  prepared  for  just 
such  an  emergency  as  this. 

President. — I  would  like  to  ask  Mr.  Carpenter  why  he  does 
not  cross-section  those  bridges  himself?  I  am  a  pretty  good 
engineer  with  a  plumb  bob  and  level  and  steel  tape  and  can  do 
a  good  deal  of  that  myself,  as  I  do  not  like  to  infringe 
on  the  prerogatives  of  somebody  else.  Ordinarily  our  engi- 
neers do  not  hesitate  to  lend  me  a  level  and  generally  they 
give  me  a  pretty  good  one,  and  not  one  that  they  cannot  use. 

Mr.  Carpenter. — That  is  out  of  the  line  of  the  bridgemen  to 
get  those  things.  They  are  not  expected  to  do  this  technical 
work ;  you  might  call  it  out  of  the  rank  or  file  of  the  bridge- 
men  to  get  that.  The  engineers  are  supposed  to  give  that 
information.  We  have  several  engineers  and  probably  they 
would  not  like  to  hear  me  say  that  I  could  do  it. 

Mr.  A.  S.  Markley. — With  the  soil  we  have  it  would  be 
necessary  to  change  that  data  on  our  road  about  every  six 
weeks. 


II. — ShouiiD  Tibs  of  Bbidoes  be  Gained  bo  as  to  Leave 
Baixj  Without  Gambeb,  ob  Should  oni^y  a  Pobtion  op 
Oahbeb  be  Taken  Out  ? 

REPORT  OF  COMMITTEE. 

To  the  Aaaociation  of  Railway  Superintendents  of  Bridges  and 
Buildings: 

We  find  that  nine  members  prefer  a  straight  deck  on  bridges, 
taking  oat  all  camber  ;  three  take  out  half  the  camber ;  one 
member  i^rho  has  wooden  lattice  trasses,  with  about  2^  inches 
camber  in  them,  leaves  one  half  the  camber  in  ;  eleven  leave  in 
enough  camber  to  bring  the  bridge  level  under  a  full  load ; 
three  members  leave  all  the  camber  in  iron  bridges  ;  two  take 
out  the  excessive  camber  in  the  stringers,  where  wooden  string- 
ers are  used  ;  one  recommends  taking  out  all  camber  in  ordi- 
nary plate  girders,  but  leaving  the  camber  in  in  long  and  shallow 
plate  girders,  where  the  deflection  is  noticeable  ;  one  leaves  the 
camber  in  for  ordinary  plate  girders,  on  the  assumption  that 
the  camber  framed  in  these  spans  is  so  small  as  not  to  be 
noticeable  ;  two  prefer  a  straight  deck  over  piers  where  there  is 
more  than  one  span  ;  one  leaves  about  one  half  camber  where 
there  are  several  spans  of  150  feet  or  less  ;  three  members 
design  bridges  so  that  the  excessive  camber  can  be  taken  out  in 
the  floor  system.  This,  in  a  general  way,  covers  the  range  of 
information  received. 

The  committee  would  recommend  that  in  all  new  truss  bridges 
enough  camber  should  be  provided  to  bring  all  joints  to  a  full 
bearing  when  the  structure  is  fully  loaded,  and  take  out  the 
excessive  camber  in  the  framing  of  the  floor  system,  leaving 
enough  camber  in  the  track  so  that  the  bridge  will  come  down 
level  under  a  full  load.  Under  something  less  than  a  full  load, 
the  track  will  still  have  a  slight  crown  to  it,  which  is  less  ob- 
jectionable than  a  sag  would  be  under  a  maximum  load.  Ordi- 
nary plate  girders  under  60  feet  long  should  be  designed 
without  camber.  Over  60  feet  long  the  camber  should  be 
equal  to  the  deflection  of  the  girder  under  a  full  load.  Plate 
girders  of  special  proportions  should  be  deRigned  for  each  spe- 
cial case,  as  no  uniform  rule  would  apply  to  all  proportions  of 
girders.  Wooden  truss  bridges,  of  course,  would  require  more 
camber  than  iron  bridges,  but  the  same  rule  would  apply  to 
them  as  to  the  iron  truss  bridges.' 

R.  H.  Reid, 

Chairman, 
Onwabd  Bates, 

H.   D.  CliEAVEIiAND, 
HeNBT   GoiiDMABK, 

J.  E.  Johnson, 
G.  W.  McGeheb. 

Committee, 


APPENDIX  TO  COMMITTEE   REPORT  NO.  II. 


ADDITIONAL   INFORMATION   BY   LETTERS. 

Chicago,  MiiiWAUKBE  &  St.  Pauij  Railway  Co. 

Chicago  «  September  7,  1903. 

Mr.  i?.  H.  Reidf  Bridge  Engineer  L,  S.  <€r  M,  S.  Hy.,  Cleveland, 
Ohio  : 

Dear  Sib  :  The  circular  letter  from  the  committee  on  Bnbjec. 
No.  2,  A.  R.  S.  B.  &  B.,  was  mislaid,  and  has  just  come  to  hand- 
I  trust  my  reply  will  not  be  too  late  to  be  of  service  to  the  comt 
mittee. 

It  is  the  practice  on  this  road  to  design  all  but  short  bridges 
with  camber;  the  camber  to  be  such  as  will  leave  the  track 
about  level  when  the  bridge  is  loaded.  Generally  the  ties  are 
ganged  to  a  uniform  depth,  so  as  to  leave  the  same  amount  of 
camber  in  the  track  as  there  is  in  the  structure,  which  practi- 
cally makes  the  track  level  when  the  bridge  is  covered  with  a 
load.  Where  we  have  two  or  more  spans  in  any  one  bridge 
they  are  oftentimes  specially  treated  by  reducing  to  its  mini- 
mum the  camber  in  each  particular  span  and  raising  the  ends 
of  spans  over  piers,  so  as  to  approximate  the  camber  over  the 
entire  length  of  the  bridge,  thus  obviating  sags  which  other- 
wise would  come  immediately  over  the  piers. 

Yours  truly, 

C.    F.    LOWETH, 

EngW  and  Supt,  B.  and  B.,  C,  M,  <t  St,  P.  Ry, 
American  Bbiboe  Company  of  New  Yobk. 

MONADNOOK   BlOOK, 

Chicago,  IiiL.,  June  27,  1903. 
Mr.  R,  H.  Reid,  care  L.  S.  <f:  M,  S,  Ry.,  Cleveland,  Ohio  : 

Dear  Sir:  Replying  to  your  circular  of  inquiry  regarding 
the  questions  ''Should  ties  of  bridges  be  gained  so  as  to  leave 
the  rail  without  camber,  or  should  only  a  portion  of  the  camber 
be  taken  out.*'  Since  I  am  not  at  present  in  the  employ  of  any 
railroad  company,  I  can  only  state  my  personal  opinion,  which 
has  been  developed  during  several  years  of  experience  with  the 
C,  M.  &  St.  P.  Ry. 

I  think  it  unquestionably  true  that  the  ties  of  bridges  should 
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be  framed  so  as  to  take  ont  only  a  portion  of  the  camber.  The 
amount  of  camber  left  in  the  rail  should  correspond  as  nearly 
as  possible  with  the  deflection  of  the  bridge  under  the  heaviest 
loads.  The  result  of  this  will  be  that  the  heaviest  locomotives 
passing  over  the  bridge  will  pass  along  on  a  straight  line  instead 
of  on  the  line  which  is  cambered  or  sagged. 

The  securing  of  good  practicable  results  is  dependent  not 
only  upon  the  question  of  how  much  camber  to  leave  in  the 
rail,  but  also  upon  the  methods  followed  with  regard  to  supports 
under  the  rail  across  piers  and  abutments.  There  is  more  elas- 
ticity everywhere  else  on  the  bridge  than  there  is  immediately 
over  the  piers  and  abutments,  and  for  that  reason  the  supports 
at  those  points  should  be  left  slack  or  some  allowance  should 
be  provided  in  some  other  way  so  that  they  will  not  appear  to 
be  hard  spots  in  the  track. 

Yours  truly, 

G.  W.  Smith, 
Manager  Erecting  Department^  American  Bridge  Co, 

Boston  k  Maine  BaiijBOad. 

Boston,  Mass.,  June  29,  1903. 
Mr,  R,  H,  Heid,  L.  &\  d-  M.  S.  Ry.y  Cleveland,  Ohio  : 

Sib:  Replying  to  circular  letter  relating  to  subject  No.  2, 
Am.  By.  Supts.  B.  and  B.,  I  beg  to  submit  the  following: 

Our  practice  is  to  build  but  little  camber  in  iron  bridges,  and 
where  there  is  but  one  span  we  frame  the  ties  parallel  to  the 
camber.  Where  there  are  two  or  more  spans  our  practice  is  to 
take  out  part  of  the  sag  over  the  piers.  In  such  bridges,  with 
spans  of  150  feet  or  less,  we  leave  about  i  inch  of  camber  in 
each  span.  Theoretically  I  would  like  to  retain  a  camber  in 
the  rails  just  equal  to  the  deflection  of  the  bridge  under  the 
trains,  but  the  train  w^eights  vary,  and  each  bridge  deflects  ac- 
cording to  a  law  of  its  own,  so  the  best  we  can  do  is  to  work 
to  an  assumed  average  which  looks  to  accomplish  the  above 
result. 

The  matter  of  camber  in  a  bridge  is  of  no  account  as  far  as 
the  strength  of  the  bridge  is  concerned.  The  attempt  to  prove 
that  a  train  bears  more  heavily  on  a  bridge  which  sags  below 
the  level  than  on  one  which  is  straight,  by  reason  of  the  centri- 
fugal force  developed  by  the  train  running  ovei  the  downward 
curve,  is  useless,  because  the  curve  is  too  flat  to  develop  radial 
force  worth  counting.  If  a  bridge  is  built  exactly  straight,  or 
with  a  sag,  it  will  be  just  as  strong  as  though  it  was  built  with 
an  upward  camber.  The  only  feature  of  importance  to  consider 
is  the  surface  of  the  track.'  A  sag  or  bunch  is  as  objectionable 
on  a  bridge  as  on  any  part  of  the  track.  And  anything  that 
causes  a  sense  of  rising  or  dropping  to  a  person  riding  on  an 
engine  should  be  avoided  about  a  bridge. 
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The  bridge  floors  of  the  Boston  &  Maine  road  have  main 
stringers  directly  under  the  rails,  with  side  stringers  near  the 
ends  of  the  ties.  With  stringers  under  the  rails,  the  only  duty 
that  the  ties  have  to  perform  is  to  hold  the  track  to  gauge  and 
line,  and  hence  there  is  no  need  of  greater  thickness  than  just 
enough  to  take  the  spikes  properly.  Six  and  one  half  inches  is 
enough  for  this,  and  on  iron  bridges  we  use  timber  8  inches 
wide  by  7  inches  thick,  notching  it  to  6^  inches  at  the  striDg- 
ers.  A  1-inch  notch  is  as  good  as  more  to  hold  the  tie  from 
working  out  of  line,  but  as  the  timber  generally  overruns  in 
thickness,  we  get  rather  more  notch  than  this.  Eight  by  eight 
inches  is  usually  large  enough  to  use  over  piers  to  take  out  the 
dip  from  camber,  and  this  need  run  only  one  panel  each  way 
from  the  pier. 

Yours  truly, 

J.  P.  Snow, 
Bridge  Eng'r,  B.  <X:  M,  i?.  R. 


Bates  k  Booers  Constbuotion  Co. 

1205  Manhattan  BuiiiDINo, 

Chicago,  May  27,  1903. 

Mr,  R,  H.  Reid,  care  L,  S,  &  M.  S.  R.  R. ,  Cleveland,  Ohio  : 

Dear  Sir:  Beplying  to  your  circular  letter  asking  if  the  ties 
of  bridges  should  be  gained  so  as  to  leave  the  rail  without  cam- 
ber, or  should  have  only  a  portion  of  the  camber  taken  out,  I 
can  only  quote  my  practice  in  this  matter. 

In  building  steel  bridges  it  has  been  my  custom  to  give  very 
little  camber  in  the  steel  work, — about  as  much  as  would  bring 
the  track  to  a  level  under  a  loaded  train,  and  then  to  use  ties  of 
uniform  thickness,  without  notching  them.  These  ties  are  held 
in  place  by  bolts  with  thick  washers  attached  to  the  stringers. 
There  are  many  advantages  of  using  ties  of  uniform  thickness 
without  notching  them.  In  the  first  place,  we  save  the  expense 
of  notching  and  the  ties  can  be  surfaced  by  a  planing  machine 
and  delivered  at  the  bridge  ready  to  put  in  place.  When  ties 
are  not  notched  old  ties  can  be  taken  out  and  new  ones  put  in 
to  much  better  advantage.  Ties  which  are  not  notched  are  also 
stronger  than  those  which  are.  I  have  seen  ties  crack  in  the 
direction  of  the  grain  of  the  wood,  the  crack  beginning  at  the 
notches. 

During  my  connection  with  the  St.  Paul  road  it  was  the  regu- 
lar practice  to  have  all  ties  surfaced  to  uniform  thickness,  both 
for  iron  and  wooden  bridges.  With  this  exception,  I  will 
answer  your  question  by  saying  that  such  camber  as  is  desired 
in  the  bridge  should  be  made  in  the  steel  work,  and  that  ties 
should  not  be  gained. 

Yours  truly. 

Onward  Bates, 

Civil  Engineer, 
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The  Osbobn  ENOiNEEBiNa  Co. 

OSBOBN   BUTLDINO, 

CusvELAND,  Ohio,  June  22,  1903. 

Mr.  R,  H.  Beid,  The  Lake  Shore  <S:  Michigan  Southern  Ry, 
Co, ,  Cleveland^  Ohio  : 

Deab  Sib:  On  the  subject  of  camber  will  say  that  the  object 
of  it  is  two  fold:  one  purpose  of  it  is  to  bring  the  chords  of 
compression  members  perfectly  square  at  the  ends  when  subject 
to  their  maximum  load.  The  other  object  is  to  give  the  bridge 
a  slight  upward  curve  to  prevent  the  appearance  of  sagging, 
which  it  would  have  if  the  chords  were  perfectly  horizontal.  I 
think  individual  cases  should  be  treated  according  to  circum- 
stances, as  it  is  difficult  to  lay  dowD  a  general  rule. 

In  a  plate  girder  span  of  ordinary  length  I  would  take  the 
camber  out  of  the  track.  In  plate  girders  of  long  spans,  par- 
ticularly if  they  are  proportionately  shallow,  some  camber,  at 
least,  should  be  left  in.  In  the  short  deep-plate  girder  there  is 
not  much,  if  any,  deflection,  and  the  track  therefore  would  not 
deflect  appreciably  under  a  passing  load.  In  a  long,  shallow- 
plate  girder  the  deflection  would  be  apparent,  and  therefore  the 
camber  should  be  left  in  so  that  there  would  be  no  deflection  of 
the  rail  below  the  true  grade  line. 

In  truss  spans,  consideration  should  be  given  to  the  type 
of  construction,  as  to  whether  it  is  riveted  or  pinned.  The 
riveted  truss  will  naturally  not  deflect  as  much  as  the  pin- 
connected  truss,  and  therefore  should  not  be  given  as  much 
camber. 

In  a  single  truss  span  I  do  not  see  why  the  proper  camber 
should  not  be  left  in  the  track.  By  proper  camber  I  mean  the 
amount  which  would  be  taken  out  by  the  passing  of  the  maxi- 
mum load.  The  track  may  not  look  so  well  with  the  camber  in 
it,  but  it  should  be  borne  in  mind  that  this  camber  comes  out 
as  the  train  passes  over  the  bridge.  If  the  camber  is  taken  out 
of  the  ties,  then,  as  the  load  passes  over  the  structure,  the  rail 
deflects  below  the  natural  grade,  and  consequently  centrifugal 
force  occurs,  which  naturally  increases  the  stresses  of  the  bridge 
beyond  what  would  occur  from  the  vertical  load  alone.  It 
seems  as  though  we  are  to  choose  between  the  appearance  of 
the  track  to  the  eye  and  the  effects  of  centrifugal  force  upon  the 
bridge.  The  latter,  of  course,  can  be  provided  for  in  the  calcu- 
lations for  new  bridges,  but  in  adjusting  the  track  upon  exist- 
ing bridges,  it  would  seem  the  part  of  wisdom  to  leave  the  cam- 
ber in  the  track  rather  than  to  remove  it. 

Yours  truly, 

Fbank  C.  Osbobn. 
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DISCUSSION, 

Mr.  Canty. — On  my  division  all  the  ties  on  bridges,  when  they 
were  originally  put  in,  were  gained  so  that  none  of  the  camber  was 
taken  oat,  but  I  have  observed  that  the  section  hands  often 
shim  up  on  top  of  the  ties  at  ends  of  bridge  and  over  piers,  so 
as  to  make  a  higher  grade  line  over  bridge,  and  thus  practically 
take  out  the  camber,  or  otherwise  complain  loudly  about  the 
rough  track.  I  have  also  found  that  when  timber  is  renewed 
the  bridge  foremen  will  gain  their  ties  so  as  to  make  them  fit 
the  rail,  so  if  track  has  been  raised  at  ends  of  bridge  by  sec- 
tion men  the  crowning  of  bridge  due  to  the  camber  will  not 
show  on  the  track.  Where  this  has  been  done  we  have  heard 
of  no  complaints  about  the  track  riding  poorly,  but,  on  the  other 
hand,  we  frequently  receive  reports  of  rough  surface  where  the 
camber  shows  in  grade  of  track.  It  being  necessary  to  renew 
ties  on  several  of  our  large  bridges  during  the  past  year,  we 
had  engineers  run  a  grade  line  over  structure  and  had  ties 
framed  to  take  out  all  of  the  camber.  Since  this  was  done 
tracks  ride  much  smoother  than  when  camber  showed  in  track. 
I  think  the  results  obtained  from  leaving  some  of  the  camber 
in  do  not  amount  to  much.  I  have  never  made  an  especial 
study  of  this  point,  but  it  is  my  present  opinion  that  all  or 
nearly  all  the  crowning  in  track  due  to  camber  in  bridges 
should  be  framed  out  in  ties.  My  idea  is  based  wholly  on  ob- 
servations, as  stated. 

Ml*.  Reid. — In  line  with  the  report  I  would  say  that  when 
the  roadmaster  and  section  foreman  criticise  the  bridge  super- 
intendent in  regard  to  camber  in  his  bridges,  they  must  think 
that  he  is  not  "on  to  his  job."  The  bridge  men  are  supposed 
to  be  competent  to  decide  what  camber  is  wanted  in  a  bridge, 
and  I  think  we  ought  to  have  enough  camber  to  offset  the  deflec- 
tion in  a  structure  under  a  maximum  load,  so  as  to  have  a  good 
riding  surface  in  the  track. 

Mr.  Alexander. — We  find  it  is  better  if  the  camber  in  a 
bridge  is  not  too  much,  to  just  leave  the  camber  in  it,  and  do 
not  fear  any  bad  results  at  all. 

Mr.  Carpenter. — Some  years  ago  I  was  on  the  Cincinnati 
Southern  and   I  had  under  my   charge  the  well  known  high 
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bridge  across  the  Kentucky  river.  It  was  some  three  years 
after  I  had  gone  there  or  had  charge  of  that  line'  that  one  day 
I  received  teLegram  saying  the  piers  of  the  high  bridge  are  re- 
ported settling.  I  went  there  on  the  first  train  but  could  not 
see  any  signs  of  it,  and  no  cause  for  any  alarm ;  they  had 
simply  discovered  the  camber  in  the  spans,  which  was  about 
four  inches  in  spans  of  375  feet  long,  of  the  cantilever  style. 
They  were  unnecessarily  alarmed,  and  I  was  instructed  to  make 
a  report  immediately.  I  did  so  and  satisfied  them  that  there 
was  nothing  wrong,  but  I  renewed  the  deck  on  that  bridge 
shortly  after  and  took  the  camber  all  out. 

Mr.  Lichty. — I  suppose  Mr.  Carpenter  would  liked  to 
have  asked  those  people  who  had  just  discovered  the  camber 
in  that  high  bridge  and  thought  the  piers  were  settling,  how 
they  accounted  for  the  fact  that  the  bridge  stayed  up  while  the 
piers  went  down. 

Mr.  Cunningham. — From  what  I  have  heard,  I  thing  a  num- 
ber of  the  roads  must  be  using  very  large  timbers  if  they  can 
take  all  of  the  camber  out  of  their  bridges  in  the  framing  of  the 
ties.  Our  ties  are  8  inches  by  8  inches,  and  I  do  not  see 
how  we  could  take  out  all  the  camber  on  an  80- foot  deck  span 
and  have  enough  timber  left. 

Mr.  H.  H.  Eggleston. — We  leave  suflScient  camber  in  our 
bridges  so  that  when  a  full  load  comes  on  the  bridge  the  camber 
is  just  sufficient  for  a  good  level  surface.  This  applies  to 
through  truss  spans  of  160  feet,  lattice  riveted.  On  deck  gird- 
ers and  through  girders  we  frame  out  for  plates  and  what 
camber  is  in  girder  or  stringers  we  leave  in,  for  the  same  reason 
as  stated  in  through  truss  spans. 

Mr.  A.  S.  Markley. — Mr.  President,  I  think  where  the  cam- 
ber in  a  bridge  exceeds  the  deflection  ^  or  f  of  an  inch  the 
camber  should  be  taken  out  in  the  track  stringers  by  the 
manufacturers  who  manufacture  the  bridge.  This  also  applies 
to  the  elevation  on  curves,  so  all  the  ties  will  be  uniform  thick- 
ness throughout  the  bridge,  excepting,  of  course,  where  thick- 
ening plates  are  placed  on  top  of  the  top  chord  it  will  be 
necessary  to  take  out  the  thickness  of  these  plates  in  the  dap 
of  the  tie.     We  have  considerable  trouble  with  our  through 
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bridges  and  track  strlDgers  where  they  rest  ou  pedestals  of 
stone  that  rest  on  the  pier  or  abutment.  In  many  cases  the 
bearing  plates  wear  down  into  the  stone,  which  makes  an  irreg- 
ular surface  on  the  bridge  and  the  expansion  and  contraction 
of  the  iron  tearing  out  the  anchor  boils  on  the  expansion  end. 
Oblong  holes  are  provided,  of  course,  to  overcome  this  in  the 
flange  or  beanng  plate  or  the  stringer,  but  this  at  all  times  does 
not  overcome  the  objections.  There  should  be  an  additional 
floor  beam  put  in  at  ends  of  span  to  carry  track  stringera  in- 
stead of  resting  on  pedestal.  This  floor  beam  connection 
should  set  on  the  end  pin  or  be  carried  by  the  span  itself  and 
not  on  the  abutment.  This  is  good  practice  and  I  notice  some 
roads  do  it,  which  avoids  not  only  the.  expense  but  a  great  deal 
of  annoyance  to  those  who  maintain  the  stractures.  The  wear- 
ing of  the  end  plate  under  the  pedestal  occurs,  of  course, 
more  on  sand  stone  than  on  hard  lime  stone,  but  both  of  them 
wear  more  or  less. '  We  have  in  several  cases  substituted  cast- 
iron  bearing  blocks  anchored  to  masonry  and  dispensed  with 
anchor  bolts  through  the  flange  or  bearing  plate  of  the  track 
stringer  through  the  cast-iron  bearing  block ;  this  allows  the 
track  stringer  to  go  and  come  at  will  endways.  Lug  is  cast  on 
side  and  top  of  pedestal  to  hold  stringer  in  line. 

Mr.  Carpenter. — I  would  state  that  I  am  very  much  inter- 
ested in  this  discussion  and  that  in  regard  to  this  matter  of 
camber  my  custom  is  to  show  a  straight  deck  on  all  bridge 
spans,  either  by  gaining  out  the  ties  in  centre  of  span,  or  in- 
creasing them  on  ends  of  spans,  and  in  some  cases  I  do  both. 
I  think  that  a  sag  or  low  place  in  a  good  track  looks  very  bad 
anywhere,  and  I  prefer  not  having  them  in  any  of  my  bridges ; 
then  again,  if  all  or  a  part  of  the  camber  is  left  in  the  deck  of 
a  span,  a  part  of  this  camber  may  go  out  by  span  settling  in 
centre  for  various  reasons  and  it  would  not  be  readily  noticed, 
but  if  a  span  has  a  straight  deck  and  part  of  camber  should  go 
out  of  span  from  any  cause  whatever,  the  deck  would  show  a 
vertical  curve  below  a  straight  line,  and  would  be  noticed 
quickly  by  any  railroad  man  ;  and  it  would  not  be  long  until  a 
report  of  it  would  reach  me,  and  a  minute  investigation  would 
follow  at  once. 
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Mr.  Ingalls. — On  the  Northern  Pacific  we  do  not  try  to  take 
the  camber  oat  of  trass  bridges.  The  shortest  span  which 
I  have  is  115  feet  and  the  longest  is  408  feet.  You  can 
readily  see  that  on  the  long  span  it  would  be  almost  impossible 
to  take  out  all  of  the  camber.  For  a  short  pony  span  it  might 
be  all  right  to  take  the  camber  out,  but  on  long  spans  I  am  not 
in  favor  of  it. 

Mr.  Sheldon. — It  is  the  custom  on  the  N.  Y.,  N.  H.  &  U. 
R.  R.  to  take  the  camber  out  of  track  on  bridges  by  the  gains 
in  ties  being  cut  of  varying  depths.  I  think  a  much  better  way 
would  be  to  take  it  out  in  the  floor  beam,  in  which  case  a 
standard  gain,  and  standard  tie  could  be  used.  Camber  I 
think  should  be  taken  out  of  track,  particularly  in  spans  of  200 
feet  or  less.  When  centre  of  bridge  is  high  it  looks  bad. 
When  section  men  are  surfacing  track  they  always  bring  the 
low  places  up  to  the  high  points.  The  foreman  from  some  dis- 
tance sights  the  track  to  a  surface  on  line  with  high  vails  in 
centre  of  bridge  and  when  he  gets  to  the  end  of  bridge  finds 
that  track  is  high  for  ends  of  bridge ;  he  usually  puts  shims  on 
bridge  ties  and  sends  word  that  ends  of  bridge  are  low,  and 
there  is  no  ground  for  debate,  they  are  low  and  show  it. 

Mr.  Mclntyre. — Plate  girders  generally  have  very  little  cam- 
ber and  the  deflection  is  small.  I  should  not  take  out  the 
camber  in  framing  the  ties,  which  should  be  gained  only  to 
suit  the  cover  plates.  Pih-connected  bridges  usually  have  more 
camber  when  first  erected  than  other  bridges,  the  deflection  is 
also  greater.  It  is  the  custom  of  this  road  to  frame  the  ties 
all  alike ;  that  is,  ties  are  all  framed  to  one  pattern..  If  the 
camber  is  taken  out  in  the  ties,  you  put  the  center  of  bridge  in 
a  hole  under  a  load,  which  is  not  good  practice.  It  was  the 
practice  years  ago  to  take  out  about  one  half  of  the  camber  in 
Howe  Truss  bridges ;  this  was  done  in  the  stringers  that  lay 
on  the  floor  beams ;  but  I  find  our  metal  bridges  of  to-day  have 
not  one  quarter  of  the  camber  we  used  to  put  in  the  Howe 
Truss  bridges. 

Mr.  Noon. — I  would  say  that  I  always  take  out  the  camber 
of  a  truss  bridge  by  either  dapping  the  ties  or  floor  beams,  so 
as  to  take  almost  all  of  the  camber  out  of  the  rail. 
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Mr.  Banks. — I  will  say  that  it  is  our  practice  to  gain  the  ties 
so  that  the  surface  of  the  rail  is  perfect  without  being  loaded. 
In  addition  to  this  being  the  rule,  I  think  this  is  the  right  thing 
to  do.  My  reason  for  this,  is  because  a  good  bridge  will  have 
very  little  deflection  under  weight  of  train  and  when  bridge  is 
not  loaded,  the  surface  will  be  good. 

Mr.  Lichty. — I  prefer  leaving  in  the  camber  in  spans  of  100 
feet  and  over,  especially  trusses.  Short  and  stiff  structures 
like  girders,  etc.,  should  have  very  little  or  no  camber,  in  my 
opinion. 

Mr.  Cunningham. — The  practice  on  ou  rroad  is  to  dap  ties 
on  bridges  to  take  out  if  possible  one  half  the  camber.  The 
reason  for  this  is  tiiat  all  bridges  are  designed  with  such  an 
amount  of  camber  as  would  require  more  than  the  maximum 
load  for  which  the  bridge  is  designed  to  take  it  out  entirely,  but 
as  new  bridges  are  always  designed  for  about  double  the  capa- 
city for  which  they  are  at  this  time  intended,  it  is  impossible  to 
get  all  the  load  on  to  take  all  the  camber  out.  I  think  the  best 
way  to  do  is  not  to  take  out  all  the  camber  by  dapping  the  ties, 
but  try  to  get  out  about  one  half  the  camber  and  by  that  means 
you  will  have  as  nearly  a  level  track  as  it  is  possible  to  have 
when  a  train  goes  over  it. 

Mr.  Rettinghouse. — I  believe  enough  camber  should  be  left 
in  track  to  make  up  for  the  amount  of  deflection  caused  by  the 
load  going  over  truss.  We  leave  the  camber  J  inch  more  than 
the  deflection  caused  by  our  heaviest  locomotives,  so  that  when 
truss  is  fully  loaded  track  is  level.  We  do  not  gain  any  ties  at 
all  but  gain  out  on  stringers  or  floor  beams,  this  being  easier  and 
cheaper  and  in  case  ties  are  renewed  we  would  have  the  advan- 
tage of  avoiding  new  gaining. 

Mr.  Killam. — On  the  Intercolonial  Railway  we  put  our  decks 
on  nearly  level,  particularly  on  our  new  bridges.  They  are 
very  heavy,  our  200  and  250  feet  spans  have  about  two-inch 
camber,  some  not  that  much  ;  on  these  the  ties  are  put  on  the 
same  size  all  the  way  through.  None  of  our  new  spans  will 
deflect  over  four-tenths  on  an  inch  with  460,000  pounds  weight, 
so  that  there  is  no  need  of  making  any  allowance  for  camber. 
Now,  in  my  opinion,  the  proper  thing  to  do  is  flrst  to  find  the  de- 
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flection  of  the  span  and  then  put  the  deck  on  according  to  the 
exact  camber  of  the  deflection  of  the  span  under  the  greatest 
weight  of  rolling  load  that  ever  passes  over  it.  Thus,  if  the 
span,  say  100  feet,  deflects  seven- tenths  of  an  inch,  then  put 
the  deck  on  seven-tenths  camber,  regardless  of  the  camber  of 
the  structure,  so  that  the  bottom  chords  will  be  in  a  true  hori- 
zontal line  under  the  greatest  strain  of  a  rolling  load. 

Mr.  Montzheimer. — Our  practice  is  to  take  out  practically  all 
of  the  camber  in  sizing  the  ties.  I  think  this  makes  a  better 
looking  track  on  the  bridge  and  it  rides  just  as  good,  if  not 
better  than  when  the  camber  is  left  in.  On  a  bridge  of  modern 
construction  there  will  not  be  enough  deflection  to  take  out  all 
of  the  camber  and  for  that  reason  I  think  the  tie  should  be 
sized. 

Mr.  Reid. — In  regard  to  framing  ties  to  take  out  the  camber, 
I  would  say  that  I  make  a  camber  curve  for  every  one  of  our 
truss  spans,  take  levels  and  find  out  just  what  the  actual  cam- 
ber is,  and  then  calculate  the  deflection  and  plat  a  camber  curve 
on  profile  paper,  showing  what  the  camber  is  at  every  panel 
point  and  frame  the  ties  accordingly. 

Mr.  Burpee. — Mr.  President,  I  have  listened  with  a  great 
deal  of  interest  to  this  discussion,  and  I  believe  it  is  up  to  this 
convention  to  say  by  a  vote  just  what  the  camber  in  bridges 
should  be.  I  mean  for  the  benefit  of  the  bridge  designers  and 
bridge  builders. 

President. — It  has  been  moved  by  Mr.  Burpee  that  the  sense 
of  this  meeting  should  be  taken  on  this  subject  for  the  benefit 
of  the  bridge  designers.  Did  you  not  make  such  a  motion, 
Mr.  Burpee? 

Mr.  Burpee. — No,  sir,  I  did  not  make  that  as  a  motion,  as 
it  is  perhaps  a  little  early,  but  I  would  if  you  think  it  would  be 
all  right  to  do  so.  I  do  not  believe  that  we  could  vote  intel- 
ligently on  this  matter  in  a  meeting  like  this.  The  ballot  is  the 
best  way  and  that  should  be  done  through  a  circular  issued  to 
the  members,  the  result  of  vote  to  be  embodied  in  the  report 
of  the  committee.  It  is  a  slow  way  of  getting  at  it  but  it  is 
more  thorough  and  probably  quicker  in  the  end. 

Mr.   Stannard. — I  do  not  think  it  would  be  a  wise  thing  to 
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make  a  motion  of  that  kind,  as  it  will  be  fully  covered  in  our 
printed  proceedings. 

Mr.  Sheldon. — Mr.  President,  as  I  understand  the  idea  of 
Mr.  Burpee  was  only  to  leave  such  camber  iu  the  bridge  or  in 
the  rail  as  would  bring  it  to  a  straight  surface  under  a  maximum 
load,  and  I  think  this  is  the  recommendation  in  Mr.  Reid's 
report,  and  that  when  we  took  the  vote  of  the  meeting  to  accept 
the  report,  that  we  settled  that  question. 

President. — We  practically  agreed  to  this  when  the  report 
was  accepted  by  this  body.  Is  there  anything  more  on  this 
subject?     If  not,  we  will  pass  it. 

Mr.  Markley. — It  would  not  make  any  difference,  the  action 
of  the  convention  is  not  binding  on  the  members. 

President. — I  think  perhaps  Mr.  Burpee's  idea  was  to  get  the 
sense  of  this  convention  for  the  benefit  of  the  designers  of  our 
bridges,  and  I  think  the  idea  is  a  good  one  so  far  as  we  can 
carry  it  out ;  and  while  it  is  partially,  or  largely,  embodied  in 
this  report,  it  might  perhaps  be  possible,  if  you  thought  it  wise 
to  take  that  action,  to  continue  this  committee  for  another  year, 
and  to  request  its  chairman  to  take  a  ballot  of  the  members  of 
this  Association  after  they  receive  the  published  proceedings 
and  read  this  discussion,  as  to  whether  we  shall  adopt  that  as 
the  sense  of  the  Association,  that  the  camber  should  be  largely 
framed  out  in  the  floor  system  of  the  bridges. 

Mr.  Stannard. — If  we  are  going  to  leave  the  camber  in  iron 
and  other  spans,  why  not  .leave  it  in  trestle-work?  In  my 
judgment  there  should  not  be  any  camber  left  in  any  bridge 
that  can  be  taken  out.  The  nearer  a  perfect  surface  we  get  on 
our  bridges  the  better  their  appearance,  and  they  ride  so  much 
better.  In  iron  bridges  the  camber  should  be  taken  out  in 
framing  the  ties  and  in  wooden  spans  in  the  stringere. 

Mr.  Edinger. — I  would  like  to  say  that  I  agree  with  Mr. 
Stannard ;  I  do  not  know  of  any  case  where  the  deflection  in 
trestle  is  not  greater  in  proportion  to  the  length  of  the  span 
than  in  a  truss  bridge.  We  frame  out  all  camber  iu  our 
bridges. 

Mr.  Vandergrift. — I  have  been  sitting  here  a  long  time 
listening  to  the  different  arguments  against  this  camber  busi- 
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ness,  and  I  have  come  to  the  conclusion  that  it  is  something 
like  an  incident  that  occurred  during  the  late  war.  One  day  a 
company  of  soldiers  were  coming  into  camp  and  the  command 
was  given  to  support  arms.  One  big  sunburned  fellow  had  his 
musket  turned  round  wrong  side  front  and  was  reprimanded  by 
the  officer,  Mr.  Bailey,  who  told  him  that  when .  the  order  was 
given  to  support  arms,  to  always  keep  his  musket  right  side 
front,  and  he  replied,  *^  It  don't  make  a  bit  of  difference  which 
side  is  front,"  and  that  is  what  I  think  about  this  camber  busi- 
ness in  bridges. 


m.— In  Oasb  Onb  Abk  of  an  Impobtant  Mbtaii  Dbawbbii>ob 
Oteb  a  Deep  Stbeau  ShouiiD  bb  Wbeoked,  What  is 
THS  Most  Expeditious  Wat  to  Bestobb  Bailway  akp 
Wateb  Tbapfio  ? 

EEPORT  OF  COMMITTEE. 

To  the  Association   of  Railway   Superintendents   of  Bridges 
and  Buildings, 

BeferriDg  to  the  aboTo  subject,  this  is  a  problem  in  which 
each  particular  case  would  require  special  study,  depending 
upon  the  frequency  of  the  traffic,  nature  of  the  stream,  whether 
navigable  or  not  and  the  quickness  or  facility  with  which  ma- 
terials of  suitable  kinds  could  be  had;  but  the  following  sug- 
gestions may  be  of  use  in  enabling  the  engineer  in  charge  of 
such  work  to  decide,  without  further  investigation,  as  to  the 
particular  method  of  restoring  trafBo  that  oonld  be  used  to  the 
best  advantage  for  the  case  in  hand. 

The  calculations  below  are  based  upon  a  through  swing  span 
having: 

Total  length  of  270  feet,  center  to  center  of  end  bearings. 

A  clear  opening  of  115  feet  between  pivot  and  rest  piers. 

Weight  of  one  arm  of  swing  span  150,000  pounds. 

Center  of  gravity  of  one  arm  is  supposed  to  be  one  half  the 
distance  between  the  center  of  the  rest  pier  and  the  center  of 
the  pivot  pier. 

FiBST  Method: 

It  is  here  assumed  that  the  arm  left  intact  covers  a  navigable 
channel  or  that  this  arm  can  be  reversed  so  as  to  cover  the  other 
channel  in  case  the  other  only  is  navigable. 

After  removing,  if  necessary,  the  debris  caused  by  the  wreck, 
drive  trestle  bents  over  the  opening  it  is  desired  to  close,  sup- 
port the  outer  end  of  the  intact  arm  on  a  pontoon,  drive  cluster 
of  piles  on  up  or  down  stream  side  of  the  opening,  a  little  back 
of  the  pivot  pier  ;  connect  a  steam  winch  located  on  the  pontoon 
to  the  cluster  by  means  of  a  wire  rope  which  is  to  be  used  for 
opening  the  draw  and  to  be  carried  back  by  a  row  boat  and  at- 
tached to  the  rest  pier  for  closing  the  draw,  or  a  trailing  rope, 
also  attached  to  the  winch,  could  be  used  with  sufficient  slack 
to  allow  crafts  to  pass  over  it,  and  the  bridge  hauled  back  by 
this  means.  (See  sketch  No.  1.)  A  small  apron  raised  by 
hand  would  have  \o  be  placed  on  the  opposite  side  to  break  the 
track  and  allow  the  draw  to  turn,  as  shown  in  sketch  No.  2. 

The  objections  to  this  method  are  : 

Where  there  is  a  change  of  tide  or  height  of  water,  the  pon- 
toon would  have  to  be  disconnected  from  the  drawbridge  with 
hydraulic  or  screw  jacks  after  each  opening  and  reconnected  for 
opening  again  to  prevent  the  buoyancy   of  the  pontoon  lifting 
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the  free  end  of  the  span,  or  better  proviBion  made  for  this  ad- 
justment by  admitting  water  into  the  pontoon  for  lowering,  and 
pumping  water  out  for  raising.  Very  slow  method,  only  ap- 
plicable to  a  bridge  infrequently  operated. 

For  a  bridge  of  the  above  dimensions,  the  pontoon  should 
have  about  1,200  cubio  feet  displacement ;  say  twenty  feet  wide 
by  thirty  feet  long,  by  two  feet  draft ;  total  depth  about  four 
feet.  If  the  method  of  changing  draft  by  pumping  is  used,  the 
pontoon  should  have  two  or  three  water  tight  compartments  to 
reduce  lurching  by  wave  motion,  etc. 

Second  Method  : 

Drive  trestle  as  above  and  counterweight  draw  span  on 
wrecked  side,  using  wooden  frame  for  supporting  counterweight 
and  load  platform  with  pig  iron,  or  rails,  as  indicated  in  sketch 
No.  2,  manipulating  the  drawbridge  with  original  mechanism  ; 
this  framework  to  be  kept  high  enough  to  clear  ordinary  rolling 
stock  (say  eighteen  feet  in  the  clear),  and  using  as  far  as  possi- 
ble material  for  tie  rods  or  bars  from  wrecked  arm,  providing 
efficient  vertical  and  sway  bracing.     See  sketch  No.  2. 

Objections  to  this  method  : 

Center  of  gravity  of  counterweight  being  necessarily  close  to 
the  pivot  pier  necessitates  the  use  of  very  great  weights. 

The  effect  of  such  additional  weights  together  with  the  weight 
of  the  intact  arm  may  cause  a  crushing  of  the  rollers  or  roller 
tracks  of  the  pivot  pier. 

Great  care  must  be  used  in  handling  such  weights  for  fear  of 
racking  the  wooden  framework  and  causing  this  portion  to  col- 
lapse when  the  bridge  is  being  swung  which  would  overturn 
the  free  arm  into  the  water. 

Thibd  Method  : 

Drive  a  pivot  pier  between  the  rest  pier  of  the  wrecked  arm 
and  the  original  pivot  pier  and  put  in  a  temporary  wooden  or 
other  drawbridge,  spanning  a  portion  of  the  channel  formerly 
occupied  by  the  wrecked  arm,  leaving  the  intact  arm  to  be  used 
temporarily  as  a  fixed  span.  This  is  applicable  where  suitable 
timber  and  castiq^s  can  be  had  quickly  or  where  there  is  stock 
on  hand  from  which  the  temporary  draw  span  can  readily  be 
built. 

This  method  furnishes  a  quick  and  con venient  way  of  rebuild- 
ing the  draw,  if  a  much  less  opening  can  be  temporarily  used 
and  has  the  advantage  that  it  is  possible  to  close  the  channel 
under  the  intact  side  of  the  draw  with  falsework,  remove  the 
old  draw  and  build  a  new  draw  up  and  down  stream,  running 
through  the  center  panel  with  the  railroad  traffic  until  the  new 
draw  is  finished  and  ready  to  swing,  when  the  temporary 
wooden  draw  can  be  quickly  removed  and  the  falsework  taken 
out  so  that  the  new  draw  can  be  used.     See  sketch  No.  3. 


10 


14 1 


<i=£> 


ao 

O 


S 


o 

$? 

t 

o 
« 

b 

.a 

M 

to 


145 

FouBTH  Method  : 

Beplace  the  wrecked  arm  either  in  part  or  in  whole  with  new 
material.  This,  of  course,  would  depend  upon  the  facility  with 
which  the  material  can  be  had. 

Fifth  Method  ; 

Leave  intact  end  of  draw  unchanged  and  use  as  a  fixed  span 
and  carry  track  over  channel  formerly  spanned  by  the  wrecked 
arm  on  pontoons,  sufficiently  close  together  to  furnish  neces- 
sary support  to  the  rails,  ties,  and  stringers.  This  can  be  made 
perfectly  safe  by  using  pontoons  of  sufficient  size,  bracing 
them  strongly  together  and  guying  them  to  temporary  clusters 
of  piles  driven  up  and  down  stream.  When  necessary  to  open 
bridge,  pontoons  can  be  temporarily  removed  by  a  tug  or  a 
means  similar  to  that  used  in  method  No.  1. 

The  application  of  this  method  is  limited  to  streams  or  lakes 
in  which  there  is  little  or  no  change  in  height  of  water,  and  it 
is  further  open  to  the  same  objections  as  the  first  scheme  or 
any  other  scheme  involving  pontoons,  that  it  is  slow  in  opera- 
tion. 

Sixth  Method  : 

Use  a  temporary  span  somewhat  shorter  than  the  opening 
occupied  by  the  wrecked  arm,  driving  a  temporary  pier  just  in 
front  of  the  rest  pier  or  pivot  pier,  as  is  most  convenient ;  float 
tbe  temporary  span  in  on  a  couple  of  pontoons  or  lighters, 
pump  sufficient  water  into  the  pontoons  to  allow  the  temporary 
span  to  settle  down  on  these  piers,  and  when  necessary  to  open 
the  drawbridge,  run  the  lighters  under  the  temporary  span, 
pump  out  the  water  and  lift  it,  pulling  the  entire  lighters  and 
span  away  with  one  or  two  tugs. 

Another  variety  of  this  method  would  be  to  support  the  gird- 
ers of  an  ordinary  locomotive  turn-table,  if  these  are  available, 
upon  a  lighter,  tow  the  whole  arrangement  into  the  opening 
and  support  the  ends  of  tbe  turn-table  on  temporary  piling  so  as 
to  make  the  track  good,  then  lower  the  supports  on  the  lighter. 
When  necessary  to  open  the  drawbridge,  jack  up  the  center  of 
the  turn-table  on  the  lighter  to  clear  the  ends  and  tow  the  whole 
apparatus  out  of  tbe  way. 

This  is  the  slowest  and  least  convenient  method  of  any  but 
may  be  the  quickest  way  of  getting  both  track  and  river  into 
operation,  as  there  are  few  large  railroads  which  have  not  one  or 
more  idle  spaD  8,  probably  too  light  for  heavy  service,  which 
can  be  made  quickly  available  for  such  purposes  as  this. 

C.  F.  Loweth  of  the  Chicago,  Milwaukee  &  St.  Paul  Bailway 
Co.  suggests  that  the  wrecked  arm  might  be  counterweighted  as 
above,  shortened  one  or  more  panels  and  a  temporary  bridge 
built  out  so  as  to  meet  the  shortened  end  of  the  wrecked  arm, 
or  a  bridge  be  put  in  upon  which  the  wrecked  arm  would  be 
blocked  up  for  the  passage  of  trains,   and    such  temporary 
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Btrengthening  done  of  the  truss  as  wonld  make  it  strong  enough 
to  permit  of  swinging. 

H.  H.  Egglestou  of  the  Chicago  &  Southeastern  Railway 
and  J.  P.  Snow  of  the  Boston  &  Maine  Bailroad  both  make  the 
suggestion  that  in  case  the  damage  to  the  wrecked  arm  is  not 
extensive,  temporary  reinforcement  can  be  added  to  the 
damaged  bottom  chord  or  end  post,  which,  of  course,  would  be 
a  perfectly  feasible  plan.  But  this  is  not  the  case  contemplated 
in  the  question,  which  is  the  complete  wreck  of  one  arm  of  a 
drawbridge. 

Henry  Goldmark  of  the  Canadian  Pacific  Bailroad  writes  a 
letter  on  this  subject,  which  is  so  interesting,  that  I  think  it 
should  be  given  in  full  and  is  attached  hereto  as  ''Appendix/' 
The  cade  which  he  cites  was  not  exactly  that  contemplated  in 
the  question,  being  merely  the  means  of  restoring  traffic  over  a 
wrecked  drawbridge  at  a  time  when  there  is  no  water  traffic, 
and  which  can  as  readily  be  accomplished  by  simply  building  a 
trestle  or  running  falsework  over  both  openings,  after  which 
the  drawbridge  can  be  erected  in  the  usual  way  at  leisure,  but 
the  letter  contains  much  that  is  interesting  and  relevant  to  the 
subject. 

Bespectfully  submitted, 

John  D.  Isaacs, 

F.  E.  SCHALIi, 

Geo.  C  JSIutting, 
W.  M.  Noon, 
A.  McNab, 
Geo.  W.  Andbews, 
Committee, 

APPENDIX. 

Montreal,  March  13,  1903. 

JttJm  J),  Isaacs,  J^sq,,  Asst,  Engr.  M,  of  W,  S,  P.  Co,^  4  Mont- 
gomery  St,^  San  Francisco^  Cat, 

Deab  Sib  :  Beplying  to  yours  of  February  25,  as  chairman  of 
the  Association  of  Bailway  Superintendents  of  Bridges  and 
Buildings,  I  would  say  that  I  have  not  had  any  experience  in  a 
case  such  as  you  mention.  I  have,  however,  in  at  least  one 
case  been  obliged  to  run  a  train  over  one  arm  of  an  impor- 
tant drawbridge  of  a  deep  stream  while  building  a  new  draw 
span  under  the  other  arm.  I  did  this  about  a  year  ago  in  build- 
ing the  bridge  across  the  Missouri  at  Atchison,  Kan.  This 
draw  was  860  feet  over  all,  with  highway  floor  on  the  same 
level,  the  space  between  the  rails  and  on  either  side  being 
plank.  On  account  of  ice  running,  it  was  not  safe  to  close 
more  than  one  arm  by  falsework  at  any  one  time.  When  calcu- 
lating the  stresses  I  found  that  each  arm  would  act  fairly  well 
as  a  simple  span  if  the  other  arm  were  entirely  removed.  Some 
of  the  web  members  required  reinforcing  by  temporary  rods. 
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The  falsework  was  then  pnt  in  the  other  arm,  the  trnss  work 
taken  down  and  the  new  half  truss  erected ;  the  piles  were  then 
removed  in  this  arm  and  a  pile  falsework  driven  nnder  the 
other  arm,  and  this  in  turn  was  renewed  by  new  steel.  In  this 
case  it  was  not  necessary  to  keep  either  draw  arm  open  for 
navigation  as  the  work  was  done  in  the  winter  time.  The  cir- 
cumstances, however,  impressed  me  with  the  desirability  of 
building  each  arm  of  all  drawbridges  of  sufficient  strength  and 
of  such- construction  as  to  make  it  possible  to  erect  them  inde- 
pendently. This  involves  additional  material  in  ouly  a  few 
web  members  towards  the  ends  of  the  span  and  at  little  extra 
expense.  In  the  easel  mentioned  above,  where  one  arm  was 
erected  after  the  other,  there  wa^^ considerable  difficulty  in 
adjusting  the  elevation  of  the  draw  span  at  each  end  to  the 
adjacent  fixed  spans.  These  had  to  be  put  in  before  the  second 
arm  of  the  draw  was  in  place.  It  was,  therefore,  impossible  to 
know  just  what  the  deflection  of  the  draw  from  its  dead  weight 
would  be ;  consequently,  I  had  to  raise  one  arm  of  the  draw  on 
the  falsework  entirely  clear  of  the  falsework  and  readjust  the 
elevation  at  the  central  drum  by  several  shim  plates  nntil  the 
end  of  the  span  was  just  a  little  lower  than  the  fixed  span 
adjoining,  so  that  the  lifting  apparatus  could  be  made  to  pro- 
duce the  exact  level  track. 

Yonrb*  truly, 

Hbnby  Goldhabs. 


Y. — Bbst  Method  of  Pbotboting  SoiiId  FziOobs  of  BBii>aEs. 

REPORT   OF  COMMITTEE. 

To  the  Association  of  Railway  Superintendents  of  Bridges 
and  Buildings  : 

Year  committee  appointed  to  investigate  the  above  subject 
No.  5,  beg  to  submit  the  following  report : 

Circulars  were  sent  to  a  number  of  railroad  engineers,  con- 
taining the  following  queries  : 

1.  What  shape  are  the  sections  of  solid  floors  in  use  on  your 
road? 

2.  Are  the  track  rails  supported  directly  to  the  steel  floors? 

3.  Are  the  trough  sections  lined  with  asphaltum  or  other 
material  for  protection  and  drainage  ? 

4.  Are  the  trough  sections  filled  to  top  with  ballast  to  carry 
tracks,  or  do  you  place  track  ties  into  trough  sections  ? 

5.  Do  you  fill  troughs  with  concrete  to  top  of  trough  and  then 
ballast  ? 

6.  Do  you  fill  troughs  with  gravel  and  then  place  a  solid  cov- 
ering of  asphaltum  on  top  of  same  on  which  to  carry  the  bal- 
last? 

7.  What  style  of  drainage  do  you  use  for  trough  floors  ? 

8.  Do  you  paint  the  steel  floor  before  any  protection  is  placed 
in  the  troughs  ? 

9.  How  do  you  protect  the  underside  of  solid  steel  floors  to 
shield  them  from  the  action  of  gases,  etc.,  caused  by  trains 
passing  under  bridge  ? 

10.  What  is  your  opinion  regarding  the  use  of  I*s  covered 
with  steel  plates  for  solid  floor  bridge  with  the  rails  attached 
directly  on  the  plates  ? 

11.  Have  you  used  a  solid  floor  of  reinforced  concrete  ?  If 
BO,  kindly  give  your  opinion  in  reference  to  same. 

12.  Have  you  ever  used  a  creosoted  wood  lining,  resting  on 
I-beams  for  a  solid  floor  orldge,  to  support  ballast  ?  What,  in 
your  opinion,  would  be  the  maximum  life  of  the  creosoted 
flooring  ? 

ANSWERS   TO    QUESTIONS    SUBMITTED. 

Mr.  J.  C.  Bland,  engineer  of  bridges,  Pennsylvania  Lines  West 
of  Pittsburgh,  sent  us  the  following  information  : 

1.  Triangular  and  rectangular  troughs. 

2.  In  two  or  three  cases,  due  to  limited  depth  from  rail  to 
clearance,  the  rail  rests  on  the  troughs,  with,  however,  fibre  mats 
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interposed.     We   have  no  cases  where  rail  rests  directly  on 
metal  work. 

3.  Trongh  section's  are  in  some  cases  coyered  with  rock 
asphalt  (f  of  an  inch  thick)  for  protection,  and  asphalt  is  so 
arranged  as  to  shed  surface  drainage. 

4.  Troughs  are  filled  with  concrete  or  with  stone  ballast,  and 
6  or  more  inches  of  ballast  above  this  to  bottom  of  tie.  In  no 
cases  have  we  any  ties  set  in  troughs. 

5.  Yes  ;  with  concrete  or  stone  ballast. 

6.  No  ;  never  use  gravel. 

7.  When  troughs  are  filled  with  concrete  an  asphalt  covering 
is  used  to  make  water  tight  and  to  shed  surface  water.  When 
troughs  are  filled  with  ballast,  the  troughs  have  one-inch  holes 
in  them,  and  drainage  carried  away  by  shallow  channel  irons. 

8.  Yes  ;  two  heavy  coats  of  red  lead  paint. 

9.  A  variety  of  ways  :  (a)  Concrete  on  expanded  metal,  (b) 
A  paste  made  of  concrete  and  red  lead,  (c)  Tongued  and  grooved 
boards  made  into  a  ceiling. 

10.  Would  not  use  this  method.  Much  too  noisy  ;  do  not 
like  the  plan  of  having  rails  directly  on  the  flooring. 

11.  No  ;  have  used  rails  and  concrete,  but  concrete  was  only 
considered  a  binder  or  filler. 

12.  Yes ;  we  are  just  using  creosoted  plank  laid  on  metal 
floor  system  ;  cover  creosoted  plank  with  asphalt  for  making 
waterproof,  and  formed  so  as  to  take  off  drainage.  On  this  8 
to  10  inches  of  ballast.  The  life  of  this  creosoted  timber  I 
believe  to  be  fully  20  years. 

Mr.  A.  F.  Bobinson,  bridge  engineer  of  the  A.,  T.  &  S.  F. 
Ky.  Co.,  sends  the  following  : 

1.  For  solid  floors  in  bridges  we  use  transverse  I-beams 
spaced  from  12  to  20  inches  apart  centers  and  resting  upon  the 
bottom  flanges  of  the  girders,  of  stringers,  or  upon  shelf  angles 
riveted  to  the  same.  On  top  of  these  I-beams  there  is  a 
course  of  creosoted  timber  from  2  to  5  inches  in  thickness 
and  above  this  the  course  of  ballast.  Where  we  are  using  deck 
girders  w^th  a  ballasted  floor,  we  have  covered  girders  solid 
with  a  course  of  creosoted  timber,  the  thickness  varying  to  suit 
the  space  between  the  girders,  and  top  the  same  out  with  tbe 
regular  course  of  ballast.  In  both  of  the  above  schemes  the 
metal  work  is  left  entirely  uncovered  so  that  all  parts  can  be  ex- 
amined and  can  be  cleaned  and  painted  by  the  ordinary  methods. 

2.  We  have  one  bridge,  a  90-foot  girder  span,  in  which  the  I- 
beams  are  topped  out  by  a  steel  deck  plate  and  the  rails  are  fas- 
tened to  the  running  plate  which  rests  on  top  of  the  deck  plate 
without  the  use  of  ties.     We  have  found  no  method  by  which 
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we  can  with  certainty  protect  this  kind  of  floor  from  the  effects 
of  rust.  It  is  also  extremely  noisy  under  traffic,  and  in  Chicago 
floors  of  this  character  will  become  such  an  intolerable  nuisance 
that  the  city  will  force  the  railroad  companies  to  cover  the  same 
with  ballast.  In  Chicago  where  a  large  percentage  of  track  ele- 
vation bridges  have  been  made  in  the  above  manner,  the  deck 
plates  have  been  covered  with  a  gravel  tar  roofing  protection. 
I  have  noticed  that  these  floors  do  not  leak  for  perhaps  an  hour 
after  the  rain  storm  begins,  but  that  they  are  continually  drip- 
ping water  for  several  days  after  the  storm.  In  many  cases 
where  I  have  cut  into  this  gravel  tar  roofing,  I  have  found  water 
or  moisture  on  top  of  the  deck  plate  underneath  the  roofing,  and 
the  deck  plate  has  always  been  very  rusty.  I  do  not  believe  we 
will  ever  find  a  method  by  which  we  can  protect  a  deck  of  this 
character. 

3.    No.        4.    No.        5.    No.        6.    No. 

7.  We  have  no  trough  floor  bridges  on  the  line.  The  only 
solid  floor  structures  are  as  above  noted,  made  with  I-beams 
which  are  covered  with  creosoted  timbers  resting  directly  upon 
the  tops  of  the  girders.  Where  we  are  obliged  to  give  a  water- 
tight floor,  the  clear  head  room  for  street  underneath  is  flxed  at 
center  of  street  crossing.  One  end  of  the  bridge  is  then  tipped 
up  and  the  other  down  sufficiently  to  make  the  timber  floor  drain 
from  one  end  to  the  other,  the  tracks  being  laid  to  grade,  the 
ballast  being  deeper  at  one  end  of  the  bridge  than  at  the  other. 
Where  we  have  to  make  a  water-tight  floor  the  material  is 
tongued  and  grooved  and  the  seams  are  calked  with  oakum  or 
with  cotton  and  filled  with  calker's  pitch.  After  calking  the  top 
of  the  floor  is  covered  with  one  heavy  coat  of  hot  coal  tar. 

8.  We  use  no  troughs  or  use  no  type  of  steel  floor  which  can- 
not be  painted  at  any  time  without  disturbing  the  ballast. 

9.  We  have  of  late  been  covering  the  entire  lower  surface 
of  the  bridge  with  a  course  of  ^-inch  matched  and  dressed  floor- 
ing and  directly  over  the  track  which  passes  below  the  bridge 
we  have  fastened  on  a  strip  of  hard  steel  which  extends  the 
whole  width  of  the  bridge  and  which  is  usually  from  86  to  46 
inches  in  width. 

10.  While  this  type  of  floor  undoubtedly  carries  the  load 
properly,  there  is  no  method  of  which  the  writer  has  any  knowl- 
edge by  which  we  can  protect  the  deck  plates  and  the  I-beams 
from  the  serious  rust  action.  This  pattern  of  floor  is  such  a 
terribly  noisy  affair  that  it  should  not  be  used  in  any  inhabited 
county. 

11.  As  to  the  use  of  creosoted  wooden  lining  resting  upon  the 
I-beams,  I  think  the  questions  above  noted  will  explain  our 
practice  fully. 

If  you  should  desire  blue  prints  showing  our  practice,  I  will 
be  glad  to  send  the  same  to  you  at  any  time. 
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Mr.  Benjamin  DonglaRs,  bridge  engineer  of  the  Michigan 
Central  Railroad,  makes  the  following  report : 

1.  We  nse  I-beams  with  plate  on  top  and  riveted  to  them. 
Ballast  supported  directly  by  the  plate  and  plate  by  the  beams. 

2.  Only  when  the  floor  has  got  to  be  so  thin  that  there  is  not 
room  for  6  inches  of  ballast  under  the  tie. 

3.  i,  5,  6,  7,  8.    Do  not  use  trough  sections. 

9.  We  have  never  used  anything  but  paint  to  protect  the 
underside  of  steel  floors.  If  they  are  exposed  to  much  gas, 
something  better  should  be  used,  but  just  what  I  do  not  know. 

10.  I  think  it  is  better  to  raise  the  rails  so  that  bolts  will 
not  pass  through  the  floor  plate,  as  they  will  have  to  do  if  rails 
rest  directly  on  the  plates.  We  have,  however,  one  or  two 
bridges  where  the  rails  rest  directly  on  the  plates  and  these  are 
reasonably  satisfactory. 

11.  No. 

12.  We  have  never  used  this  kind  of  floor.  My  opinion  con- 
cerning its  life  would  not  be  very  valuable  as  I  have  had  no 
experience  with  creosoted  timber. 

There  is  one  question  which  you  will  probably  like  to  have 
answered  which  was  not  included  in  your  list  and  that  is  the 
method  of  protecting  the  floor  plate  under  the  ballast.  In  the 
type  of  floor  we  use,  our  method  is  to  heat  the  floor  either  by 
means  of  fire  suspended  underneath,  or  by  the  flame  of  a  torch 
applied  in  top.  When  the  floor  plate  is  quite  hot,  we  pour  on 
melted  asphalt  and  form  a  coating  nearly  or  quite  i  inch  in 
thickness,  applied  as  two  coats.  This  has  so  far  proven  very 
satisfactory.  The  first  bridge  of  this  type  which  we  put  in  was 
moved  to  another  location  last  year,  and  after  the  ballast  had 
been  removed,  the  coating  was  found  in  perfect  condition  and 
the  plate  underneath  absolutely  free  from  rust  except  a  little 
scale  such  as  is  on  all  material  when  first  erected. 

Mr.   H.    Fernstrom,   chief  engineer   N.  Y.  C.  &   H.  R.    R., 

sends  the  following  answers  : 

1.  We  either  use  a  solid  trough  floor,  consisting  generally  of 
vertical  web  plates,  horizontal  top  aud  bottom  plates  and  angle 
irons  at  corners  for  riveting  the  same  together,  or  we  build 
solid  floors  of  I-beam  sections  with  a  solid  plate  on  top,  which 
we  generally  make  7-16  of  an  inch  thick.  The  latter  construc- 
tion is  to  be  preferred. 

2.  We  have  only  one  place  where  track  rails  are  supported 
directly  on  steel  floors. 

3.  We  line  trough  sections  with  an  asphaltum  composition, 
and  the  bottom  with  an  asphaltum    concrete   (asphaltum   and 
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gravel  mixed),  shaped  to  the  bottom  of  the  trough  so  as  to  give 
drainage.  This  layer  varies  in  thickness  at  the  bottom  of  the 
trough  from  1  ^  to  3  inches. 

4.  Trough  sections  are  not  filled  to  the.  top  with  ballast  to 
carry  tracks,  as,  if  this  could  be  done,  we  would  prefer  the 
I*beam  and  plate.  Our  object  in  using  trough  floors  is  invari- 
ably to  get  the  ties  into  the  trough  sections  and  thus  reduce  the 
distance  from  base  of  rail  to  under  clearance  of  structure  to 
minimum. 

5.  We  have  in  no  case  used  concrete  in  the  troughs. 

6.  For  reply,  see  No.  3  above. 

7.  As  before  explained,  asphalt  concrete  at  bottom  of  trough 
is  shaped  so  as  to  afford  drainage.  At  the  lowest  point  where 
this  layer  would  be  about  1^  inches  thick,  gas-pipe  drainage 
nipples  are  placed  in  the  bottom  of  the  troughs  passing  through 
the  same ;  the  gas-pipe  being  threaded  and  screwed  into  the 
bottom  trough  plate. 

8.  The  ballast  side  of  steel  floor  is  flrst  painted  with  red  lead 
and  then  given  a  coat  of  refined  asphaltum  and  straight  run 
coal  tar  pitch  heated  to  a  temperature  of  800  degrees  Fahr.  and 
mixed  10  parts  of  the  former  to  80  parts  of  the  latter. 

9.  The  underside  of  solid  floors  is  painted  the  same  as  the 
other  steel  work — two  coats  of  red  lead  and  two  coats  of  New 
York  Central  asphaltum  varnish.  We  have  in  one  case,  where 
the  structure  would  come  Very  close  to  the  smoke  stack  of  pass- 
ing locomotives,  suspended  a  shield  made  of  expanded  metal 
lath  plastered  with  cement  mortar.  This  has  been  in  service 
about  three  years  and  has  been  fairly  successful. 

10.  An  I-beam  and  steel  plate  solid  floor  is  the  best  solid 
floor  construction,  but  would  not  recommend  fastening  the 
rails  directly  to  this  steel  floor ;  prefer  to  have  the  rails  on  ties 
and  ballast  under  same.  Our  experience  is  that  this  ballast  on 
the  solid  floor  bridges  practically  takes  up  all  impact  from  the 
drivers  of  engines  and  thus  reduces  the  live-load  stresses  far 
more  than  the  increase  in  stresses  caused  by  the  weight  of  the 
ballast. 

11.  Have  never  used  solid  floors  of  reinforced  concrete. 

12.  Have  never  used  creosoted  wood  lining  resting  on  I-beams 
for  solid  floor  bridges  to  support  the  ballast. 

I  believe  such  creosoted  flooring  would  probably  last  fifteen 
years. 

Mr.  L.  Bush,  chief  engineer  of  the  Del.,  L.  &  W.  B.  E., 
makes  the  following  reply  : 

1.  The  shape  of  our  sections  of  solid  floor  bridges  is  of  box 
type,  made  of  angles  and  plates  or  channels  and  plates. 


154 

2.  Track  rails  are  not  supported  directly  on  the  steel  floors. 

3.  We  fill  the  trough  sections  with  concrete. 

4.  We  use  ballast  on  top  of  the  concrete  floors  in  troughs. 

5.  Answered  above. 

6.  No. 

7.  We  use  pipes  tapped  into  the  bottom  of  trough  sections 
for  drainage. 

8.  We  paint  the  floor  before  filling  in  with  concrete. 

9.  We  protect  the  under  side  of  solid  floor  bridges  by  putting 
on  a  shield  of  matched  timber. 

10.  We  have  one  bridge  made  of  I-beams  covering  with 
steel  plates  which  requires  a  great  deal  of  attention  in  the  way 
of  painting  to  keep  the  |-inch  plate  covering  from  rusting.  It 
is  also  difficult  to  properly  insulate  the  rails  where  signaling  is 
required,  and  on  the  bridge  referred  to  we  have  provided  a  rail 
channel  running  longitudinally  under  the  rail  with  flanges 
turned  upward.  Immediately  under  the  rail  and  between  the 
flanges  of  the  channel  and  the  railroad  rail,  we  use  a  timber 
block  and  And  that  the  elasticity  of  the  side  blocks  is  such  that 
we  do  not  have  any  trouble  from  bolts  working  looso.  This 
bridge  has  been  in  use  over  three  years,  and  we  have  never  had 
a  failure  of  lack  of  insulation. 

11.  We  have  used  solid  floors  of  reinforced  concrete  by  pat- 
ting in  railroad  rails  in  the  tension  flange  of  the  concrete  top. 
Where  the  span  exceeds  eight  feet  we  have  used  old  ''I" 
beams  from  our  old  bridges,  placing  the  bottom  flange  flush 
with  roof  of  concrete  top.  We  have  in  the  last  three  years 
replaced  many  open  short  span  bridges  with  this  type  of  con- 
struction and  have  not  found  a  single  instance  where  the  con- 
crete tops  have  cracked. 

12.  We  have  never  used  creosoted  wood  lining  resting  on 
I-beams  for  a  solid  floor  bridge  to  support  ballast.  We  have 
a  shallow  floor  bridge  that  we  are  using  which  consists  of  I- 
beams,  spaced  4  foot  centers  with  stringers,  on  which  are  placed 
ties  in  the  ordinary  way.  The  rail  is  placed  in  a  rail  channel 
attached  to  the  ties  which  forms  a  perfect  insulation  and  the 
covering  is  made  of  matched  flooring  treated  as  a  gravel  roof. 
I  enclose  you  a  blue  print,  showing  two  types  of  water  tight 
floors  that  we  have  used  and  as  described  above.  I  consider 
the  gravel  roof  floor  a  very  good  type  of  construction,  and  have 
succeeded  in  making  a  perfectly  water  tight  floor  and  it  is  the 
quietest  floor  we  haye.  The  roof  can  be  repaired  by  the 
ordinary  roofer. 

Mr.  J.  Tuthill,  chief  engineer  Pere  Marquette  B.  R.,  replies 
in  the  following  way  : 
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1.  The  floor  that  we  will  nse  will  be  I-beams  covered  with 
steel  plate. 

2.  The  track  rails  will  be  supported  directly  on  steel  floors. 

3.  We  have  no  trongh  sections. 

The  same  answer  will  apply  to  questions  Nos.  4,  5,  6,  and  7. 

8.  I  expect  to  paint  the  steel  floor  and  cover  it  over  with  a 
coating  of  asphalt  to  protect  the  npper  surface. 

9.  We  have  had  no  such  conditions  to  meet. 

10.  I  consider  I-beams  covered  with  steel  plate  the  best 
floor  for  solid  steel  bridges,  but  would  prefer  one  foot  or  more 
ballast  in  which  to  lay  the  ties,  rather  than  fasten  the  rails 
directly  to  bridge.  Where  it  is  necessary  to  fasten  the  rails 
directly  to  the  plate,  I  would  put  bearing  plates  under  the  rails 
at  each  I-beam. 

11.  I  have  never  used  solid  floor  reinforced  concrete. 

12.  I  have  never  used  creosoted  wood  lining  resting  on  I- 
beams  for  solid  floor  bridge  to  support  ballast,  and  have  had  no 
experience  with  creosoted  wood,  so  have  not  much  of  an  idea  of 
the  minimum  life  of  such  a  floor,  but  would  think  that  it  would 
last  somewhat  longer  than  creosoted  wood  buried  in  earth  as 
the  lower  end  of  post. 

Mr.  F.  E.  Schall,  bridge  engineer  of  the  Lehigh  Valley 
Bailroad,  makes  the  following  report : 

1.  Square  or  rectangular  troughs. 

2.  Yes,  in  some  cases  where  the  height  of  floor  is  limited,  the 
rails  rest  on  a  distributing  plate  riveted  to  troughs  ;  the  rails 
are  fastened  by  means  of  clips  and  bolts ;  both  the  clips  and 
bearing  plates  are  insulated  by  flbre  mats  on  account  of  electric 
block  signals. 

3.  Yes,  with  asphaltum,  but  the  lining  does  not  give  entire 
satisfaction. 

4.  We  have  had  no  such  case  on  the  Lehigh  Valley  K.  B. 
I  have  seen  it  on  other  roads  but  do  not  think  much  of  it. 

5.  No,  we  have  not  used  this  method. 

6.  We  have  used  this  method,  lining  troughs  with  asphaltum, 
using  small  broken  stone  to  top  of  troughs,  and  then  covered 
the  whole  surface  with  1^  inch  thick  asphaltum  concrete,  and 
ballasted  track  on  top  of  the  asphaltum  ;  this  does  fairly  well, 
but  is  not  entirely  satisfactory. 

7.  A  2 -inch  diameter  short  galvanized  iron  pipe  is  screwed  to 
trough  at  center,  and  asphaltum  lining  shaped  to  carry  drain- 
age to  pipe 
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8.  Yes,  bnt  if  rust  can  be  kept  from  steel  before  asphaltnm 
lining  is  placed,  it  is  not  necessary,  since  the  hot  asphaltum 
will  destroy  the  paint. 

9.  By  paint  only,  bat  should  like  something  better. 

10.  I  should  prefer  placing  2-inch  asphaltum  covering  on  top 
of  plates  and  then  ballast  with  stone  or  gravel  account  lining  of 
tracks. 

11.  No. 

12.  No ;  I  think  it  will  answer  the  purpose,  where  proper 
height  can  be  had  ;  it  ought  to  last  at  least  25  years  if  properly 
treated  and  not  damaged  by  tamping  of  track. 

In  addition  to  the  above  report,  your  committee  received  the 
following  letter  from  Mr.  J.  P.  Snow,  bridge  engineer  of  the 
Boston  &  Maine  B.  B.  : 

The  Boston  &  Maine  Bailroad  have  one  trough  floor  bridge 
filled  with  ballast  only,  several  small  bridges  with  longitudiual 
troughs  or  I-beams,  some  filled  with  concrete  and  some  with 
brick  arches  and  ballast,  one  with  I-beams  and  brick  arches 
with  ties  r^^sting  on  the  beams  without  ballast  and  several  large 
plate  girder  bridges  with  plates  riveted  to  the  tops  of  cross 
floor  beams.  On  some  of  the  latter  the  rails  are  supported 
directly  on  the  floor  plates,  and  on  others  we  have  timber  ties 
intervening.  AH  of  these  bridges  are  quite  satisfactory.  We 
use  only  ordinary  paint  like  red  lead  or  graphite  to  protect  the 
plates. 

The  floor  beams  of  the  plate  floor  bridges  are  2-foot  on 
centers,  and  in  all  cases  are  built  beams.  Where  ties  are  used 
the  beams  are  built  shallow  at  the  center  and  deep  at  the  ends 
and  the  ties  hewn  to  fit.  A  4-inch  by  12-inch  gain  is  cut  in  the 
lower  oide  of  each  tie  at  its  center,  which  makes  an  ample 
channel  for  water.  The  floor  is  given  a  slight  camber  to  cause 
water  to  run  to  the  ends  of  the  bridge,  where  a  4-inch  hole  is 
cut  through  the  plate,  a  cast  flange  riveted  on  below,  and  a 
pipe  built  into  the  masonry  to  carry  away  the  water. 

Where  no  ties  are  used  the  floor  beams  are  built  with  level 
tops,  but  a  camber  is  built  in  the  floor  and  drainage  provided 
for  in  much  the  same  way  as  above  described. 

The  single  bridge,  with  trough  floor  filled  with  ballast,  has 
l|^-inch  holes  at  each  end  of  each  trough,  which  deliver  water 
into  gutters  running  lengthwise  and  crowned  at  the  center  of 
the  bridge. 

We  have  a  few  bridges  with  solid  4-inGh  plank  resting  on 
I-beam  stringers  placed  quite  near  together.  The  rails  lay  on 
the  plank.  The  plank  are  matched  and  calked,  making  a  tight 
and  satisfactory  floor. 
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Mr.  Wilbar  J.  Watson,  bridge  engineer  of  the  Osborne  Engi- 
neering company  of  Cleveland,  writes  the  following: 

We  are  sending  yon  under  separate  cover,  a  blue  print,  show- 
ing the  solid  floor  which  we  have  designed  for  use  on  the  Buffalo 
grade  crossing  viaducts.  We  are  using  similar  floors  on  ordi- 
nary highway  bridges  which  we  are  designing,  and  in  several 
cases  where  the  panel  length  is  not  too  long,  we  are  replacing 
the  usual  steel  stringers  with  concrete-steel  stringers.  We  And 
that  this  style  of  construction  is  actually  cheaper  iu  first  cost, 
in  many  instances,  than  the  usual  construction  of  steel  string- 
ers and  white  oak  floor,  besides  possessing  the  added  advantages 
of  permanency  and  rigidity. 

It  is  our  opinion,  however,  that  concrete-steel  construction 
should  be  used  only  when  carefully  designed  and  inspected  by 
competent  persons,  this  being  more  essential  for  this  class  of 
construction  than  for  the  older  and  better  understood  methods. 

Mr.  G.  F.  Austin,  of  the  Boston  &  Maine  B.  B.,  sends  the 
following  information: 

I  have  only  one  bridge  that  has  a  steel  floor  on  my  division.  It 
is  about  two  miles  outside  the  city  of  Lowelli  Mass.,  with  a  high- 
way underneath.  This  floor  is  sheet  steel  |  inches  thick,  with  a 
waterway  in  the  center  of  track,  with  outlet  at  the  ends  of  bridge 
down  to  the  highway  next  to  the  abutment.  This  bridge  is  46 
feet  6  inches  between  abutments  and  was  built  in  1896,  and  was 
painted  at  that  time  with  graphite  paint,  and  has  had  two  coats 
since.  I  send  a  tracing  of  a  section  of  this  bridge  showing  the 
ties  laid  on  the  deck.  There  may  be  some  more  of  these  bridges 
on  some  of  the  other  divisions,  but  I  do  not  know  of  any. 

Mr.  G.  F.  Loweth,  engineer  and  superintendent  bridges  and 
buildings,  C.  M.  &  St.  Paul  By.,  Chicago,  writes  the  following: 

Outside  of  track  elevation  work  in  this  city,  we  have  used  but 
very  few  solid  or  ballast  floor  bridges,  and  those  only  of  short 
spans,  where  we  have  made  a  floor  of  plates  carried  on  Z  irons 
or  beams  laid  on  the  stringers  or  girders,  and  on  top  of  this 
plate  floor  there  has  been  placed  the  ballast.  We  have  no 
trough  section  floor.  At  such  bridges  as  I  refer  to  we  have  pro- 
vided for  drainage  by  giving  the  bridge  a  floor  grade,  allowing 
for  a  greater  depth  of  ballast  at  one  end  than  at  the  other.  We 
have  painted  these  thoroughly  before  putting  ballast  on  with 
the  best  paint  obtainable.  We  have  none  of  these  structures 
over  our  tracks.  We  have  in  use  a  bridge  floor  of  reinforced 
concrete.  We  are  using  a  great  many  square  top  box  culverts 
made  of  concrete,  with  steel  rails,  beams,  or  corrugated  or 
twisted  rods  in  the  cover,  depending  upon  the  length  of  span. 
Formerly  we  used  rails  almost  exclusively,  but  have  within  the 
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last  two  years  abandoned  this,  and  for  the  long  spans  used 
rolled  beams,  and  for  short  spans  nsed  corrugated  or  twisted 
bars.  In  a  great  measure  this  type  of  culvert  has  taken  the 
place  of  the  small  ballast  floor  bridge  as  above,  the  same  depth 
below  base  of  rail  being  required  for  either  structure. 

We  have  in  use  a  creosoted  wood  lining  resting  on  I-beams 
not  carrying  ballast,  and  from  experience  I  am  not  prepared  to 
say  what  lifetime  could  be  expected  of  such  a  construction.  I 
should  think  that  with  proper  creosoting  a  lifetime  of  twenty 
years  could  be  gotten.  I  have  the  matter  of  this  type  of  cen- 
struction  now  under  consideration. 

Mr.  George  F.  Powers,  general  foreman  bridges  and  build- 
ings of  the  C,  L.  S.  &  E.  B.  B.,  sends  a  statement  of  cost  of 
asphalting  Noble  Street  Subway,  Chicago,  showing  the  average 
cost,  including  labor  and  all  materials  for  cleaning  the  steel 
work  and  asphalting  the  same,  this  average  cost  being  $.08^  per 
square  foot. 

A.  O.  Cunningham, 
Geo.  F.  Powers, 
D.  W.  LuM, 
Albert  C.  Keith, 
C.  P.  Austin, 

F.    E.    SCHAIiL, 

Co7nmittet\ 


DISCUSSION. 

President. — I  would  like  to  call  attention  to  the  fact  that 
this  subject  is  the  best  method  of  protecting  solid  steel  floors 
of  bridges.  It  refers  to  the  top  of  the  floor.  The  subject  that 
we  continued  was  the  best  method  of  protecting  overhead 
structures  from  blast  of  locomotives,  and  that  subject  will  be 
reported  on  next  year  by  our  action  of  yesterday,  and  this  sub- 
ject seems  to  me  to  involve  the  protection  of  floors  of  bridges 
from  drippings  from  refrigerator  cars  and  such  like  injurious 
substances. 

Mr.  Reid. — We  have  used  asphalt  and  gravel,  among  other 
things,  as  a  protection,  though  with  very  little  satisfaction. 
It  does  not  seem  to  stick  well.  We  put  it  on  hot  and  the 
gravel  on  over  it,  but  it  does  not  stick  and  peels  off  after  a 
while,  leaving  no  protection,  and  has  not  been  satisfactory. 
It  has  been  suggested  by  one  of  our  roadmasters  to  use  a  Port- 
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land  cement  wash  of  Poilland  cement  and  water,  and  paint  the 
Btnngers  and  floor  beams  with  that.  If  any  of  the  members 
have  had  any  experience  with  a  Portland  cement  wash,  would 
like  to  hear  from  them.  If  the  thing  can  be  put  on  thick 
enough,  and  would  also  stick  close  enough  to  the  iron,  proba- 
bly that  might  be  a  good  protection.  But  this  question  is  a 
vital  one  because  salt  is  knocking  our  floors  out  badly. 

Mr.  Snow. — In  regard  to  the  Portland  cement  wash  that  Mr. 
Beid  speaks  of,  you  must  remember  that  Portland  cement  is 
not  water  proof,  and  if  the  water  soaks  through  the  cement, 
which  it  will,  it  will  rust  the  iron  more  or  less,  although  it  is 
worth  trying  and  has  been  used  in  some  cases  very  success- 
fully. I  have  never  had  any  experience  in  using  it  just  as  is 
suggested,  but  did  try  it  on  iron  work  which  was  submerged  at 
every  tide — that  means  twice  a  day — in  salt  water.  In  a  few 
weeks  the  rust  began  to  show  through  the  cement,  and  we  cut 
it  off  with  the  sand  blast  and  put  on  paint.  I  think  if  the 
paint  is  the  right  kind,  it  is  better  than  cement  wash.  In  re- 
gard to  the  subject  under  discussion,  I  think  the  method  of 
Mr.  Douglas  of  the  Michigan  Central,  as  suggested  in  the  com- 
mittee report,  is  one  of  the  best  things  that  has  ever  been 
tried.  I  refer  to  heating  the  iron  before  the  protecting  coat  of 
asphalt  is  applied.  If  you  heat  the  iron,  I  think  you  have  got 
something  a  little  on  the  order  of  an  enamel,  and  I  believe 
it  would  be  more  durable  than  anything  else. 

Mr.  Banks. — Mr.  President,  I  think  good  paint  is  the  best 
thing  to  go  next  to  the  iron,  but  it  should  be  applied  to  a  clean 
surface,  and  when  this  is  done  I  think  it  is  better  than  Pprt- 
land  cement  wash.     I  favor  a  good  paint. 

Mr.  Sheldon. — Mr.  Reid  spoke  of  trying  asphalt  on  his  iron, 
and  could  not  make  it  stick.  I  would  say  that  we  tried  in  on 
good,  clean  iron,  and  we  got  better  results ;  and  the  matter  of 
heating  the  iron  is  a  good  suggestion.  We  tried  that  in  the 
case  of  some  water-tank  hoops  with  complete  success,  and  I 
think  that  if  there  could  be  some  method  devised  to  warm 
the  iron  sufficiently  on  our  bridges  before  applying  the  asphalt 
wash,  that  we  could  make  it  stick  and  would  get  better  re- 
sults. 

11 
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Mr.  Mclntyre. — I  would  like  to  know  what  is  considered 
the  best  kind  of  paint  to  use. 

Mr.  Snow. — Cheap  paint  is  not  worth  putting  on. 

Mr.  Reid. — I  was  going  to  ask  Mr.  Snow  if  the  Michigan 
Central  people  used  this  preparation  on  ordinary  floor  beams, 
and  as  to  the  question  of  heating  the  floor  beams,  etc.,  to  pat 
on  this  asphalt,  would  like  to  ask  how  they  do  it,  and  if  they 
do  it  under  traflSc  and  get  good  results  in  that  way. 

Mr,  Snow. — I  understand  that  it  devolves  upon  me  to  ex- 
plain this  matter  further.  All  I  know  as  to  what  they  did  on 
the  Michigan  Central  is  what  my  friend  Mr.  Douglas  has  writ- 
ten in  the  report,  and  if  our  members  would  read  that  care- 
fully, which  I  would  commend  to  them,  they  would  know  as 
much  about  it  as  I  do.  I  understand  in  some  cases  he  has 
used  a  fire  underneath  the  floor-plate,  or  gasoline  torches  on 
the  upper  surface.  I  think,  as  I  read  his  repoi*t,  that  it  seems 
this  sort  of  heating  has  only  been  done  on  solid  plate  floors, 
but  I  do  not  see  why  it  could  not  be  extended  to  the  tops  of 
plate  girders  long  enough  to  warm  them  up  to  the  proper 
degree. 

Mr.  Montzheimer. — I  had  some  experience  in  covering  track 
elevation  bridges  in  Chicago  with  asphalt.  We  used  a  gaso- 
line torch  or  burner  for  heating  the  iron  before  applying  the 
asphalt,  and  had  good  results.  In  talking  about  asphalt,  I 
believe  asphalt  means  several  different  things.  In  some  cases 
we  have  had  asphalt  put  on,  and  afterwards  found  that  it  was 
not  asphalt ;  that  is,  it  was  not  what  I  call  asphalt,  but  it  was 
asphalt  to  some  one  else.  Mr.  Beid  stated  that  he  did  not 
think  from  his  experience,  so  far  as  he  had  experimented  along 
this  line,  that  the  asphalt  will  stick  to  the  iron.  I  would  say 
there  was  an  overhead  bridge  on  which  we  applied  asphalt  in 
1895.  The  iron  was  heated  before  the  asphalt  was  put  on. 
It  has  not  given  a  bit  of  trouble,  and  has  now  been  on  eight 
years.  I  think  pure  asphalt,  properly  heated,  applied  to  iron 
which  has  been  thoroughly  cleaned  and  warmed,  is  the  best 
protection,  and  will  give  excellent  results.  The  iron  should 
be  heated,  so  that  all  moisture  will  be  eliminated,  otherwise 
the  asphalt  will  not  adhere*  to  the  iron. 
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Mr.  A.  S.  Markley. — I  believe,  to  overcome  this  difficulty, 
refrigerator  cars  should  be  constructed  with  suitable  tanks  in 
bottom  of  cars  to  accumulate  the  brine ;  it  could  be  so  arranged 
that  it  would  be  emptied  automatically,  or  by  train  men  at 
terminals.  This  would,  I  believe,  be  more  economical  than  to 
protect  the  iron  bridges,  interlocking  connections,  rails,  and 
spikes  from  being  destroyed.  The  last  two  (rails  and  spikes) 
cannot  be  protected  from  this  element,  that  of  salt  water  drip- 
pings. 

Mr.  Sheldon. — I  would  say  that  I  favor  asphalt.  We  have 
some  steel  floors  that  were  coated  with  asphalt  in  1888,  and 
have  been  covered  with  ballast  since  that  time,  and  we  have 
found  them  to  be  in  perfect  condition  in  every  case  where  we 
did  that. 

Mr.  Witt. — ^In  regard  to  this  discussion  of  protecting  solid 
floors  of  bridges,  my  understanding  is  that  it  is  a  great  deal 
more  difficult  to  protect  steel  after  oxidation  has  once  com- 
menced. For  this  reason  the  Northwestern  specifies  that  all 
new  work  of  this  kind  which  is  to  be  exposed  to  ballast  shall 
be  covered  with  a  shop  coat  of  asphalt  paint,  the  iron  being 
thoroughly  cleaned  and  heated,  if  tlie  temperature  is  low,  be- 
fore the  paint  is  applied.  In  the  field  an  additional  coat  of 
pure  asphalt  and  sand  about  one  inch  thick  is  applied. 

Mr.  Beid. — Would  like  to  ask  Mr.  Sheldon  what  kind  of 
steel  floors  he  used  that  asphalt  on,  or  what  shape  they  are  ? 

Mr.  Sheldon. — They  are  V-shaped  trough  floors,  the  Dawley- 
Francis  patent. 

President. — Mr.  Cunningham,  do  you  wish  to  say  anything 
further  in  regard  to  your  report? 

Mr.  Cunningham. — I  was  just  going  to  remark  that  the 
method  of  protecting  solid  steel-plate  floors,  mentioned  in  the 
report  by  Mr.  Douglas,  is  an  excellent  one,  but  I  think  what 
we  should  do  is  to  try  to  get  away  from  that  kind  of  a  floor  if 
it  is  possible  to  do  so.  It  is  an  expensive  floor,  in  the  first 
place,  and  hard  to  maintain,  and  a  great  many  railroads  are 
doing  away  with  them  and  either  using  I-beams,  spaced  at 
certain  intervals,  covered  with  creosoted  timbers,  or  else  some 
other  design.     This  scheme  prevails  on  our  road,  and  we  are 
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just  now  experimeDting  with  a  new  style  of  bridge  floor.  It  is 
made  of  beams,  spaced  at  intervals  of  about  18  inches,  with  a 
concrete  slab  reenforced  with  steel  rods,  laid  on  top.  The 
concrete  is  made  water  proof  by  being  washed  with  a  mixture 
of  alum  and  soap.  I  did  not  mention  that  in  this  report,  be- 
cause none  of  these  bridges  have  been  erected.  One  is  being 
built  now,  and  at  a  later  date  can  be  reported  on. 

Mr.  Reid. — The  point  Mr.  Markley  raised  a  while  ago  about 
an  arrangement  on  refrigerator  cars  to  take  care  of  the  drip  is 
a  good  one,  and  I  think  if  we  could  do  it,  it  would  be  well  to 
take  up  that  question  with  the  master  car  builders  and  see  if 
they  cannot  come  to  some  concerted  action  along  that  line.  So 
far  as  I  know  there  is  no  paint  that  will  stand  salt  brine.  The 
salt  brine  will  cut  anything. 

.  Mr.  Steffen. — Mr.  President,  a  suggestion  was  made  to  me 
this  evening  that  seems  to  be  possessed  of  some  merit.  It  was 
the  placing  of  a  strip  of  one  of  the  so-called  patent  roofing 
felts  on  the  top  flanges  of  stringers  and  floor  beams,  for  pro- 
tecting the  steel  from  refrigerator  drippings.  I  do  not  see 
anything  objectionable  about  it,  and  I  think  the  scheme  has 
considerable  merit. 

Mr.  Lichty. — I  would  like  to  see  this  tried,  as  well  as  any 
other  practical  scheme  in  connection  with  this  subject,  and 
reported  upon  at  our  next  meeting,  and  suggest  that  some  of 
the  members  make  experiments  in  this  line,  applying  as  much 
of  it  as  they  see  fit.  The  division  upon  which  I  am  engaged 
does  not  run  very  many  refrigerator  cars,  comparatively  speak- 
ing, but  there  are  others  here  who  could  give  this  a  good  test. 
This  matter  is  well  worthy  a  trial,  and  I  think  we  would  get 
some  interesting  results. 

Mr.  Steffen. — I  would  further  state  that  if  you  take,  for 
instance,  a  12^  or  15- inch  stiip  of  one  of  these  first-class 
"ready  roofing"  articles  and  place  over  the  top  flange  of  the 
stringer,  the  timber  can  be  placed  right  on  top  of  this  without 
any  difiSculty,  and  the  edges  can  be  turned  over  by  means  of  a 
clip  or  some  other  equally  efldcient  device,  and  in  this  way 
have  a  good  surface  and  have  no  steel  in  contact  with  the 
refrigerator  drip. 
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Mr.  Reid. — This  suggestion  on  the  face  looks  to  be  pretty 
good,  if  you  could  get  a  ^^  ready  roofing"  material  that  will 
stand  the  wear  of  the  ties,  I  had  not'  thought  of  this  matter 
before,  and  I  will  see  if  I  cannot  get  that  tried  on  the  Lake 
Shore. 

President. — I  think  the  suggestion  a  good  one,  and  think  it 
would  be  well,  perhaps,  for  the  members  to  try  that  during  the 
coming  year  and  report  at  our  next  convention.  The  method 
of  applying  and  the  roofing  that  shall  be  selected  will  be  a 
matter  of  individual  choice,  but  I  think  we  can  safely  leave 
that  part  without  any  further  discussion,  and  allow  each  mem- 
ber to  take  his  own  best  course  in  the  matter  and  leave  that 
for  discussion  next  year.  We  shall  be  glad  to  hear  then  the 
results  obtained  from  this  trial. 


VI. — Best  Plans  fob  SmaiiIj  Tooij  HotrsBs,  iNGiiUDiNa  Switch- 
men's AND  Gab  Bepaibebs'  Cabins,  Section  Tooij  and  Hand- 
car Houses. 

KEPORT   OF   COMMITTEE. 

To  the  Association  of  Railway  Superintendents  of  Bridges  and 
Buildings : 

Yonr  committee  on  Subject  No.  6,  "Best  plans  for  small  tool 
honses,  including  switchmen's  and  car  repairers*  cabins,  section 
tool  and  hand-car  houses,'*  submit  the  following  report  :j 

Circulars  asking  for  plans  and  information  regarding  their 
utility  for  the  purpose  intended,  were  sent  to  about  sixty  mem- 
bers of  the  Association  on  various  railroads  in  all  parts  of  the 
United  States  and  Canada.  Replies  were  received  from  twenty- 
two  persons  on  twenty  different  railroads  in  Canada  and  the 
United  States. 

It  would  seem  that  the  best  plans  for  a  tool  house  or  cabin 
was  the  one  which  best  served  the  purpose  for  which  it  was 
built. 

Section  tool  houses  should  be  of  sufficient  size  to  properly 
house  all  of  the  hand,  push,  and  velocipede  cars,  be  supplied 
with  suitable  racks,  hooks,  and  pegs  for  the  numerous  tools  of  the 
properly  equipped  section  gang.  A  shelf  desk,  for  the  use  of  the 
f  orem  an  to  keep  books,  papers,  letters,  and  notices,  is  needed.  A 
loft  for  the  storage  of  miscellaneous  supplies  not  needed  for  daily 
use,  keeps  them  in  better  condition  than  when  they  are  left  lying 
around  under  foot.  A  house  divided  by  a  partition,  making  a  sep- 
arate room  for  men,  is  best.  This  allows  a  place  to  put  a  stove, 
workbench,  vise,  and  grindstone,  and  gives  a  room  where  clothes 
can  be  dried  and  some  work  done  in  bad  weather,  when  men  are 
not  needed  out  on  the  road. 

Car  repairers'  cabins  should  be  of  sufficient  size  to  hold  all 
supplies  and  tools  kept  at  that  point,  and  be  furnished  with 
racks  for  bolts,  brasses,  and  fittings.  Boxes  for  storage  of  waste, 
oil  cans,  etc.  A  stove  and  work  bench  with  vise  will  be 
required. 

Switchmen's  and  flagmen's  cabins  should  be  large  enough  to 
get  in  a  small  stove  to  heat  it  and  have  a  cupboard  to  hold  chim- 
neys, burner^,  wicks,  etc.  A  box  for  lanterns  and  oil  cans. 
This  box  should  be  made  with  a  cover  to  serve  for  a  seat. 

Buildings  of  this  class  can  be  made  to  conform  to  almost  any 
desired  standard,  in  general  outside  appearance,  being  made 
plain  or  otherwise  to  conform  to  surrounding  structures  or  to 
suit  the  fancy  or  finances  of  the  builder. 

Your  committee  have  not  designated  any  particular  plan  as  in 
their  opinion  being  best,  preferring  to  submit  all  of  the  plans 
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for  inspection,  allowing  those  interested  to  get  the  good  points 
from  all.  From  the  number  and  variety  of  the  plans  it  would 
seem  as  though  there  might  be  something  to  meet  the  needs  of 
all  the  various  conditions  and  requirements  of  this  class  of 
buildings. 

Accompanying  this  report  as  an  appendix  are  the  plans  re- 
ceived in  answer  to  circulars  of  your  committee. 

J.  B.  ShbiiDgn, 
H.  E.  HoiiMEs, 
W.  E.  Bbll, 
Geo.  MiTOHEiiii, 
Ed.  Gagnon, 
C.  R.  WaiiTon, 

Committee. 
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Elevated  CroBBlQg  House,  B.  ft  M.  K.  R. 
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VII.     Best   Pbactigaii   Sanitabt   Abbangbubnts    fob   Smalii 
Stations  vhebb  thbbb  abb  no  Wateb  ob  Sbweb  Systbms. 

REPOBT  OF  COMMITTEE. 

To  the  Association  of  Railway  SupeHntendents  of  Bridges  and 
Buildings: 

Gbntlbmbn  : — Your  committee  on  subject  No.  7,  **  Best 
practical  sanitary  arrangements  for  small  stations  where  there 
are  no  water  or  sewer  systems,"  beg  leave  to  make  the  follow- 
ing report: 

We  had  about  sixty  circnlars  mailed  to  as  many  members. 
We  received  answers  from  four,  and  I  append  their  remarks  to 
the  report. 

We  regret  very  much  that  we  did  not  receive  more  replies. 
The  circulars  were  sent,  mostly,  among  our  Southern  members, 
knowing  that  throughout  the  South  the  sanitary  laws  were  very 
rigid,  and  for  that  reason  we  looked  for  some  very  valuable 
assistance  from  them. 

As  the  report  is  now  made  (beside  the  four  letters  appended 
hereto)  you  have  the  experience  of  but  one  dj ember. 

The  sanitary  arrangement  attached  to  the  average  railway 
station  gets,  in  most  cases,  after  once  being  set  up,  very  little 
or  no  attention.  It  is  very  true  that  in  some  localities  it  is 
very  discouraging  even  to  look  in,  to  say  nothing  about  trying 
to  keep  it  clean.  It  is  likewise  discouraging  to  the  people  who 
have  an  occasion  to  use  these  places  when  .  they  find  them  not 
kept  clean,  and  they  will  continue  to  make  matters  worse. 

I  can  speak  from  some  experience  on  this  line.  At  a  station 
of  about  3,000  inhabitants  we  tried  to  keep  the  house  locked  by 
keeping  the  key  hanging  near  the  ticket  window.  This  proved 
to  be  a  failure  wherever  tried.  The  agent,  discouraged  at 
this,  commenced  the  experiment  of  keeping  it  clean.  After 
a  time  he  was  rewarded  to  a  considerable  extent  and  the  per- 
sons using  same  had  some  respect  for  the  place. 

Along  the  line  of  the  Toledo,  Peoria  &  Western  Railway,  at 
stations  varying  in  size  from  300  to  2,000  inhabitants,  we  have 
five  or  six  closets,  the  only  connection  to  them  being  through 
the  waiting  room.  They  stand  from  10  to  40  feet  away  from 
the  depots,  and  are  connected  to  it  with  two  neatly  built  wings 
about  7  feet  high,  and  about  4  feet  apart.  At  these  places  we 
have  bad  no  trouble  whatever  in  keeping  them  clean,  as  they 
are  not  accessible  by  the  general  public. 

Air  slaked  lime  is  supposed  to  be  on  hand  at  these  places  at 
all  times,  and  if  there  is  any  offensive  odor  from  them,  it  is 
purely  the  fault  of  the  station  force. 

The  usual  custom  of  moving  the  building  from  the  old  site  io 
a  new  one  is  prohibitory  in  a  great  many  places  while  in  most 
cases  it  is  the  cheapest  way  out  of  the  difficulty.  Where  mov- 
ing is  prohibited,   I  consider  it  cheaper  to  build  large  brick 
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yanlts,  and  whenever  necessary,  have  the  contents  burned  out 
with  acid. 

It  was  onr  intention  to  solicit  the  practice  of  the  health  offi- 
cers of  more  of  the  prominent  Sonthern  cities.  After  waiting 
for  replies  from  onr  own  members  it  was  too  late. 

I  append  hereto  a  letter  from  the  president  of  the  board  of 
health  of  Memphis,  Tenn. 

Yours  very  truly, 

J.  H.  MabeIjET,    Chairman^ 

F.  J.  Leavitt, 

G.  J.   Pattebson, 

£.    B.    ASHBBY, 

T.  J.  Dabbagott, 
A.  W.  Mebbigk. 

iNTEBGOIiONIAIi   BaIIjWAY. 

MoNCTON,  N.  B.,  May  20,  1903. 
J.   H.  Markley^  JEeq.,  Chairman  Committee: 

Dbab  Sib:  I  send  you  blueprints  of  our  outside  dry  closets. 
We  don't  allow  dry  closets  in  stations  where  there  is  water 
pressure  to  flush  with.  We  use  up-to-date  flush  closets.  Where 
no  water,  use  outside  dry  closets,  and  cleanse  with  chloride  of 
lime  or  ashes  and  dry  lime,  which  is  kept  on  hand  at  stations. 

I  send  your  sheet  of  questions  marked,  which  I  hope  will  suit 
your  purpose. 

Yours  truly, 

A.  E.  KiijIjAM,   General  Inspector, 

Southebn  Ballway  Company. 

Pbincbton,  Ind.,  May  15,  1903. 

Mr.   J,   H,  Markley,   Sujyerintendent  Bridges  and  Buildings^ 
Toledo,  Peoria  <fc  Western  Railway,  Peoria,  III,: 

Mb.  Chaibman:  I  beg  to  submit  the  following  remarks  on 
subject  No.  7,  for  discussion  at  our  next  annual  convention  at 
Quebec: 

"  Best  practical  sanitary  arrangements  for  small  stations  where 
there  are  no  water  or  sewer  systems."  I  will  say  that  the  best 
arrangement  that  I  have  been  able  to  make  for  water  closets 
under  such  conditions  is  to  dig  a  vault  from  4  to  8  feet 
deep,  and  if  the  sub-soil  is  reasonably  hard,  I  put  a  wooden 
curb  for  18  inches  or  2  feet  below  surface  of  ground,  continu- 
ing it  as  high  above  ground  as  may  suit  general  conditions,  and 
set  the  closet  on  it,  and  before  this  vault  gets  nearly  full, 
I  dig  another  one  and  move  the  closet  and  All  up  old  vault. 
For  curbing  I  usually  use  fairly  good  second-hand  bridge  ties 
or  smaller  timbers. 
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There  are,  however,  instances  where  a  vanlt  cannot  be  dng, 
and  in  snch  cases  I  set  the  closet  np  high  lenongh  to  admit  of 
drawers  being  inserted  under  the  floor  and  from  rear  side,  that 
can  be  remoTed  and  carted  away  and  emptied  and  returned  at 
small  cost  by  scavangers,  or  a  new  set  of  drawers  put  in.  In 
either  case  I  find  that  a  little  lime  or  other  disinfectant  is  very 
good.  We  keep  one  or  two  neatly  painted  water  barrels  and  at 
least  two  pails  at  every  station.  The  water  barrels  are  kept 
filled  with  water,  and  from  these  the  agent  or  other  station  em- 
ployees can  always  get  water  for  scrubbing  purposes 

Yours  truly, 

J.  T.  Carpenter, 

Superintendent  Bridges  and  Buildings. 

Southern  BAHiWAx  Company. 

Atlanta,  Ga.,  May  30,  1903. 

Mr,  J,  H,  Markley,  Chairman  Committee  Beet  Sanitary  Ar- 
rangements for  Small  Station,  Peoria,  III. 

Dear  Sir:  Bef erring  to  your  circular  of  the  26th  inst.,  this 
is  a  very  important  subject,  and  one  that  we  are  all  very  much 
interested  in.  I  will  answer  the  questions  in  the  order  pro- 
pounded: 

1.  We  are  using  brick  walls  around  pits  in  dry  places.  We 
have  none  located  in  wet  places. 

2.  We  have  never  attempted  any  in  very  wet  places,  as  the 
necessity  has  not  arisen. 

8.  We  do  not  have  as  much  trouble  in  keeping  them  clean 
where  they  are  connected  to  the  building  as  we  do  where  they 
are  not  connected,  but  I  do  not  like  them  connected  to  the 
building,  as  they  are  very  offensive  if  not  carefully  looked  after, 
which  is  some  times  not  done. 

4.  The  only  disinfectant  used  by  us  is  common  lime,  and 
this  is  kept  on  hand  in  small  quantities  at  the  stations  where  it 
is  to  be  used. 

Yours  truly, 

J.  L.  Lbmond, 

Boadm^aster, 

Chioaoo  &  Eastern  Illinois  Kailroad  Company. 

Danville,  III.,  July  6,  1903. 

Mr.  J.  H.  Markley,  Peoria,  III,,  Chairman  of  Subject  No.  7, 
'*Best  Practical  Sanitary  Arrangements  for  Small  Stations 
where  there  arc  no  Water  or  Sewer  Systems.*^ 

We  have  no  sanitary  system  of  this  kind,  only  the  old  way,  the 
using  of  vaults,  boxes,  or  barrels  for  this  purpose.  We  usually 
select  dry  places  for  location  of  buildings  of  this  kind.     Of  course 
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where  water  aconmnlates  during  seasons  of  the  jear  we  over- 
look this  part  and  allow  the  water  to  carry  off  the  sewerage. 
We  never  connect  these  buildings  with  oar  depots,  at  all  times 
patting  them  50,  75,  or  100  feet  away  from  the  building  and  on 
the  same  end  of  the  depot  as  the  freight  house  is,  always  using 
great  care  not  to  disturb  our  neighbors  with  these  buildings. 

Tours  truly, 

A.  S.  Mabki«ey, 

Superintendent  Bridges  and  Buildings. 

BOABD  OF  HbAIiTH,   CiTY  OF  MEMPHIS. 

Memphis,  Tenn.,  August  8,  1903. 

Mr.  J.  H,  Markley^  Master  of  Bridges  and  Buildings^  Peoria^ 
Illinois. 

Deab  Sie  :  Beplying  to  yours  of  the  29th  ult.,  will  say,  in 
reply  to  question  first,  that  I  think  the  best  disinfectants  you 
can  use  are  chloride  of  lime  or  sulphate  of  iron  (copperas). 
Of  course  there  are  more  powerful  disinfectants,  but  their  cost 
renders  them  impracticable. 

In  reply  to  question  second,  there  is  no  acid  which  will  ac- 
complish the  work  you  desire,  except  those  which  are  very  ex- 
pensive, and  the  amount  necessary  would  make  that  method 
impracticable.  I  am  utterly  and  strongly  opposed  to  vaults. 
It  is  the  most  unsanitary  method  for  so-called  disposal  of  human 
excretions  which  can  be  adopted.  Of  course  the  matter  is  not 
really  disposed  of,  but  remains  decomposing  in  the  communities 
using  this  method.  Where  cremation  is  impracticable,  I  would 
suggest  the  use  of  the  so-called  *'dry  earth"  system.  This 
means  the  use  of  tubs,  or  boxes,  which  are  removed  at  stated 
intervals,  and  while  in  use,  the  fecal  matter  should  be  covered 
once  daily  with  lime  or  dry  earth.  I  send  you  a  copy  of  that 
section  of  our  ordinance  referring  to  the  keeping  of  these  boxes. 

Yours  truly, 

Hebeb  Jomes,  President, 


Notice. 


Your  attention  is  called  to  Section  258d  of  Health  Ordinance, 
from  which  the  following  is  taken  : 

That  every  house  in  the  unsewered  district  shall  be  provided 
with  a  water  tight  box,  with  handles,  having  a  capacity  from 
three  pecks  to  one  bushel,  let  in  under  the  privy  seat,  or  a 
bucket  or  tub  of  such  size  and  construction,  as  the  Board  of 
Health  may  prescribe  •  ♦  ♦  ♦  and  **  that  at  least  once  a 
day  the  excrement  in  the  receptacle  shall  be  covered  with  dry 
earth  or  dry  ashes, ^^    •     ♦     ♦     ♦ 
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During  the  Bummer  months  at  least,  this  ordinance  and 
especially  the  latter  part  in  regard  to  the  use  of  earth  or  ashes 
will  hereafter  be  rigidly  enforced.  We  suggest  that  each  closet 
be  provided  at  once  with  a  receptacle  for  the  dry  earth  or  ashes, 
and  a  small  shovel  for  using  the  same. 

By  order  of  the  Board. 

Attest :  Hebeb  Jones,  President. 

Mabgtts  Haasb,  /Secretary. 

DISCUSSION. 

Mr.  J.  H.  Markley. — I  remember  very  well  a  year,  or  two 
years,  ago  our  president  stated  that  he  had  a  good  sanitary  ar- 
rangement for  a  closet  along  his  line  and  it  was  partly  at  my 
suggestion  that  this  subject  was  continued  over,  with  the  pros- 
pects of  getting  some  of  his  ideas  in  the  report,  but  I  would 
say  that  we  did  not  hear  from  him  in  response  to  the  circular 
which  was  sent  out  by  the  committee  and  consequently  were 
unable  to  incorporate  a  description  of  his  system  in  our  report. 

President. — I  will  say  in  reply  to  this,  I  am  guilty.  I  did 
not  answer  the  committee's  circular  for  the  very  good  reason 
that  I  presumed  my  general  foreman  had  taken  that  matter  up. 
He  is,  you  know,  a  member  of  this  Association  and  entirely 
familiar  with  the  system.  His  letter  came  at  the  same  time  my 
own  did,  but  I  was  extremely  busy  and  could  not  answer  just 
at  that  time,  and  I  called  his  attention  to  the  fact  and  suggested 
that  he  make  a  report  for  both  of  us  for  the  system  that  was 
employed  on  our  division,  and  I  supposed  he  had  done  so  until 
I  received  the  report.  We  have,  I  think,  solved  the  problem 
very  well  for  our  section  of  the  country,  for  small  stations,  and 
while  I  hardly  think  it  is  best  or  appropriate  for  the  president 
to  make  very  extended  remarks  on  this  question,  perhaps  if 
you  will  permit  me  to  do  so,  1  will  send  a  written  description 
of  our  plan  and  the  way  that  we  have  solved  the  problem  to 
the  secretary  in  time  to  incorporate  in  the  proceedings. 

Mr.  B.  F.  Pickering  (by  letter). — I  present  a  short  descrip- 
tion of  one  of  our  closets  located  at  Center  Ossipee.  We 
made  toilet  rooms  in  one  end  of  our  station.  The  partition 
between  the  rooms  is  of  North  Carolina  pine  sheathing,  double, 
and  the  seats  on  both  sides  back  up  to  this,  thus  permitting  us 
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to  use  a  length  of  30-inch  culvert  pipe  for  a  vault  which  has  a 
tight  concrete  bottom,  concaved  with  the  outlet  pipe  in  center  of 
bottom.  The  outlet  pipe  is  ordinary  6-inch  drain  pipe  with  an 
ell  on  the  vault  end  that  comes  flush  with  the  bottom  of  vault 
and  stopped  by  a  simple  drop  valve  hung  on  a  hinge  set  in  the 
concrete  bottom  and  operated  by  a  wire  under  the  seat.  This 
drain  pipe  runs  to  a  cesspool  located  at  a  convenient  distance 
from  station.  Vault  is  ventilated  by  an  8-inch  air  shaft  run- 
ning into  an  unused  chimney  in  loft  of  station.  For  water 
supply  we  dug  a  well  near  and  piped  to  a  2f-inch  Douglas  force 
pump  set  in  the  corner  of  one  of  the  toilet  rooms,  with  the  dis- 
charge piped  into  one  side  of  the  vault  in  such  a  manner  as  to 
impart  a  circular  motion  to  the  water  as  it  is  being  pumped  in, 
thus  stirring  up  the  contents  and  facilitating  flushing.  This 
makes  a  very  satisfactory  arrangement,  and  if  the  station  men 
flush  frequently  in  hot  weather,  is  perfectly  sweet.  *  The  coftl 
was  not  excessive,  but  this  will  depend,  of  course,  largely  on 
depth  of  well  and  distance  of  cesspool.  In  this  instance  we  had 
to  dig  a  well  only  eight  feet  deep  but  were  obliged  to  run  350 
feet  to  find  suitable  location  for  cesspool. 

Mr.  Reid. — In  some  cases  we  have  boxes  which  are  more  or 
less  of  a  nuisance  on  account  of  the  care  that  is  necessary  to  be 
tal^en  of  them.  At  other  points  we  just  have  the  ordinary 
vault.     We  can  get  along  with  most  anything  at  small  stations. 

Mr.  Canty. — On  the  division  where  I  am  located  we  have  a 
number  of  small  stations  equipped  with  ordinary  vaults,  which 
sometimes  are  very  offensive.  Many  of  them  are  located  where 
there  are  no  sewer  or  water  systems.  To  eradicate  the  trouble, 
in  some  cases  we  dug  wells  near  the  stations,  placed  an  oil 
barrel  to  store  water  in  the  attic,  and  installed  a  pump  to  lift 
water  from  well  to  storage  barrel.  Agent  pumps  barrel  full  of 
water  as  required.  A  pipe  runs  from  this  barrel  down  into  an 
ordinary  hopper  closet,  and  the  latter  flushes  into  a  cesspool, 
built  at  some  distance  from  the  station.  This  arrangement  is 
quite  cheap,  simple,  and  appears  to  be  satisfactory. 

Mr.  A.  S.  Markley. — I  should  like  to  ask  Mr.  Canty  how 
he  overcomes  the  trouble  of  the  water  freezing  in  the  winter 
time. 
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Mr.  Canty. — Simply  by  the  heat  from  the  station  stoves. 
Doors  leading  into  closets  are  kept  partly  open,  and  there  is 
no  trouble  on  account  of  freezing  so  far  as  I  know. 

President. — I  noticed  particularly,  in  my  trip  out  to  the  con- 
vention at  Minneapolis  last  year,  that  all  through  most  of  the 
West  the  water  closets  are  not  immediately  attached  to  the 
stations,  while  all  through  the  East  the  water  closet  is  either 
in  the  building  or  attached  to  it  as  a  general  rule,  and  for  the 
purpose  of  ventilation,  for  our  own  safety,  as  well  as  to  avoid 
the  public  or  health  officers  finding  fault,  we  put  in  a  ventilat- 
ing pipe,  which  sometimes  has  been  run  into  a  chimney,  or,  in 
other  cases,  carried  up  through  the  roof  to  a  sufficient  height 
from  the  top  of  the  building.  This  takes  off  the  odor  wonder- 
fully. One  would  hardly  believe  the  change  that  just  that 
ventilating  pipe  will  make. 

Mr.  Snow. — In  putting  up  new  stations  we  invariably  put 
the  closets  inside  the  building,  and  in  cases  where  we  have  to 
use  dry  closets,  we  put  them  in  a  corner  of  the  building,  but 
make  them  entirely  separate  by  means  of  double  partitions  od 
the  two  sides  adjacent  to  the  main  building.  Where  this- 
double  partition  comes  to  the  outside  walls  we  leave  open  a 
gap  in  the  boarding  and  finish  it  with  louver  slats.  We  use 
double  doors  between  the  closets  and  waiting-room,  and  if 
well  ventilated  through  the  roof  with  a  good-sized  flue  and  the 
vault  is  cleaned  out  properly,  there  is  no  trouble  with  them. 

Mr.  Reid. — At  some  of  the  small  towns  along  our  road,  of 
say  200  population,  our  dry  closets  are  built  similar  to  what 
Mr.  Snow  speaks  of,  in  one  corner  of  the  building.  Access  to 
the  men's  closet  is  from  the  outside,  but  access  to  the  women's 
closet  is  from  the  inside  of  the  waiting-room,  through  a  vesti- 
bule, making  two  doors  between  the  closet  proper  and  the  sta- 
tion. Then  we  also  have  the  ventilating  pipes  that  Mr.  Pick- 
ering speaks  of,  made  of  boards  that  go  up  through  the  roof, 
and  also  use  ventilators  in  the  side,  as  Mr.  Snow  speaks  of, 
and  in  that  way  these  closets  are  very  seldom  offensive.  I  da 
not  know  of  ever  noticing  anything  that  would  be  objection- 
able to  them,  although  of  course  they  are  at  very  small  towns,. 

and  I  am  not  often  near  them. 
13 
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Mr.  Snow. — If  not  asking  too  mnch,  I  would  like  to  ask 
Mr.  Beid  to  send  a  little  description,  giving  the  plan  of  the 
closets  used  on  his  road,  to  the  secretary,  for  the  Proceedings. 

Mr.  Reid. — All  right,  I  will  try  to  do  so. 

Mr.  Alexander. — I  do  not  know  that  I  have  got  the  thing 
down  fine  enough  to  give  you  anything  that  would  be  adopted. 
We  have  a  good  many  dry  closets,  but  usually  in  an  outer 
building  at  some  distance  from  the  station, — generally  at  the 
extreme  length  of  the  platform  from  the  station,  with  a  little 
walk  to  them.  Those  buildings  are  not  offensive  at  a  station, 
because  they  are  far  enough  away,  but  they  are  offensive  when 
you  go  into  them,  as  a  rule;  but  this,  we  find,  is  altogether 
due  to  the  care  of  them. 

Mr.  A.  S.  Markley. — Mr.  Chairman,  since  this  matter  came 
up  it  has  occurred  to  me  that  we  might  in  some  cases  change 
dry  to  wet  closets  at  water  stations  by  placing  the  closet  over 
the  drain  from  the  stand  pipe,  as  it  would  be  flushed  every 
time  a  train  goes  by  that  takes  water,  and  sometimes  that  is 
pretty  often. 

Mr.  Reid. — In  regard  to  using  the  stand-pipe  drain  for 
flushing  as  stated,  the  number  of  trains  taking  water  need  not 
make  any  difference,  as  it  could  be  flushed  from  the  tank  at 
any  time,  if  necessary,  by  the  station  agent.  That  would  be 
a  very  good  arrangement  without  the  trains  taking  water. 

President. — Another  idea  for  a  vault  under  a  water  closet 
of  that  kind  would  be  to  simply  have  a  drop  valve  that  just 
drops  over  the  regular  outlet  pipe ;  don't  make  any  difference 
how  much  water  accumulates,  little  or  much,  let  it  collect  in 
there  until  your  vault  needs  flushing,  when  the  agent  pulls  the 
gate  and  lets  it  flush  out.  You  will  find  a  great  advantage  in 
that,  and  it  is  so  simple  that  the  agent  cannot  help  operating 
it  if  he  tries. 

Mr.  Reid. — If  the  agent  is  willing,  he  can  keep  it  clean. 


Vui.— Best  Method  of  Makino  Annual  Inspection  of  Bbidobs 

AND  CuiiVEBTSy  AND  FoBM  OF  BbPOBT  TO  BB  MaDB. 

BEPOBT  OF  COMMITTEE. 

To  the   Association  of  Mailway  Superintendents  oj    Bridges 
and  Buildings  : 

Your  committee  issTied  a  circular  of  inquiry  on  January  15, 
1903  (see  appendix),  to  Mrhich  eighty-three  replies  were  re- 
ceived, many  of  which  contained  very  valuable  information  and 
indicated  great  zeal  and  interest  on  the  part  of  the  members  to 
assist  the  committee  in  its  work.  The  committee  desires  to  ex- 
press its  appreciation  and  to  thank  all  contributors  for  their 
valuable  assistance. 

The  committee  had  nearly  two  hundred  forms  under  review 
and  data  covering  the  inspection  methods  in  use  on  sixty  rail- 
road systems  of  the  country. 

A  preliminary  draft  of  the  report  was  prepared  and  fully  dis- 
cussed at  a  committee  meeting  held  in  Chicago  during  March, 
1903,  after  which  the  following  final  report  was  prepared  : 

1.  Genbbaii. 

While  the  title  of  the  subject  apparently  limits  the  report  to 
annual  inspections  of  bridges  and  culverts,  your  committee 
believes  that  a  separate  discussion  of  annual  inspections  would 
not  be  as  effective  as  a  thorough  review  of  all  questions  affecting 
bridge  inspection  and  hence  has  decided  to  treat  the  subject 
from  a  more  general  and  exhaustive  staitdpoint. 

The  committee  considers,  however,  that  the  report  should  be 
limited  to  the  inspection  methods  employed  by  the  regular 
bridge  department  and  engineering  officers  in  charge  of  the 
maintenaDce  and  improvement  of  existing  bridges  of  an  operated 
line  of  railroad  and  not  to  the  inspection  methods  during  man- 
ufacture and  construction  of  new  bridges. 

2.  ScoPB  OF  Inspection  bt  Bbidgb  Depabtment. 

According  to  the  organization  and  size  of  a  railroad,  the 
duties  of  the  regular  bridge  department  as  far  as  inspection  is 
concerned  vary  considerably.  On  some  roads  the  bridge  de- 
partment inspects  and  reports  on  all  classes  of  bridges,  culverts, 
masonry,  drains,  buildings,  etc.,  while  on  others  the  inspection 
is  limited  to  bridges  proper. 

The  answers  received  to  the  question  as  to  whether  culverts 
should  be  inspected  by  the  bridge  department,  while  varying  in 
details  and  limited  in  some  cases,  indicate  clearly  that  the 
general  consensus  is  in  favor  of  the  larger  size  culverts  being 
inspected  by  the  bridge  department. 

The  answers  to  the  question  as  to  whether  the  bridge  depart- 
ment should  inspect  and  report  on  the  masonry  and  foundation  * 
of  bridges  indicate  that  the  best  practice  would  seem  to  be  for 
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the  masonry  and  foundations  to  be  considered  as  part  of  the 
bridge  and  hence  falling  within  the  sphere  of  the  bridge  depart- 
ment to  report  on. 

The  opinions  in  regard  to  the  extent  to  which  the  track  de- 
partment should  be  relied  on  for  the  current  inspection  of 
bridges,  masonry,  and  culverts,  indicate  that  the  general  opinion 
would  seem  to  be  that  the  regular  trackmen,  on  account  of  their 
being  daily  in  the  vicinity  of  such  structures,  should  watch  all 
bridges,  masonry,  and  foundations  in  a  general  way,  more  par* 
ticularly  with  reference  to  the  waterway  being  kept  clear  and 
possible  damage  during  high  water,  reporting  promptly  any 
defects  they  may  note  and  taking  such  necessary  steps  as  the 
emergency  may  require. 

3.    CliASSIFICATION  OF  INSPECTIONS. 

Bridge  inspeotiona  can  be  grouped  in  two  classes,  one  in 
which  the  inspection  is  made  by  the  division  officials  only,  the 
other  where  a  general  railroad  officer  or  a  representative  of  such 
general  railroad  officer  is  present.  This  distinction  applies 
practically  to  a  railroad  operating  either  under  a  division  system 
or  a  department  system. 

The  first  class  of  inspection  can  be- called  "Current  Inspec- 
tion," its  purpose  being  to  keep  the  structure  in  safe  condition, 
to  promptly  discover  any  defects,  and  to  report  same  promptly 
so  that  repairs  can  be  made  before  the  safety  of  the  structure  is 
affected.  In  other  words,  current  inspection  embraces  the  in- 
spection necessary  to  keep  the  structure  at  all  times  in  a  safe 
condition.  This  inspection  furnishes  to  the  division  men  in 
direct  charge  of  the  structure  the  necessary  information  to 
serve  for  their  guidance  in  outlining  the  work  to  be  done  by 
the  regular  bridge  main  ten  ance  forces.  The  inspection  is  made 
by  a  regular  division  bridge  inspector,  by  a  mechanio  detailed 
from  the  bridge  gang,  by  the  bridge  f oreman,  master  carpenter 
or  supervisor  of  bridges  and  buildings,  right  along  at  all  times, 
or  periodically  on  special  monthly,  bi-monthly,  or  quarterly  trips. 

The  second  class  of  inspection  can  be  called  *^  General  In- 
spection/' frequently  called  the  annual  inspection,  although  in 
many  cases  conducted  semi-annually,  or  even  quarterly.  This 
class  of  inspection  has  for  its  object  not  only  to  check  the  work 
of  the  division  organization,  but  also  to  make  a  more  careful 
investigation  of  important  bridges,  to  make  suitable  record  of 
the  general  condition  of  all  bridges  and  structures  on  the  entire 
road,  and  further  to  ascertain  and  settle  what  extensive  special 
repair  or  renewal  work  should  be  done  in  the  following  working 
season. 

The  general  inspection  is  usually  made  by  a  representative  of 
the  chief  engineer  or  engineer  maintenance  of  way,  such  as  the 
bridge  engineer,  general  bridge  inspector  or  assistant  engineer, 
who  passes  over  each  division  of  the  road  in  connection  with  the 
division  men  and  makes  a  general  inspection  of  all  structares 
on  the  road. 
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In  addition  to  current  inspection  and  general  inspection,  there 
is  a  class  of  bridge  inspection  that  might  be  designated 
**  Special  Inspection,"  \%'here,  owing  to  the  magnitade  and 
importance  of  the  bridge,  special  bridge  experts  or  consulting 
eugineers  are  called  in,  or  in  case  of  the  condition  of  a  bridge 
being  reported  as  doubtful  a  special  inspection  of  same  is 
ordered. 

4.  Bbidgb  Ikspbotion  Systbms. 

A  valuable  tabulation  is  presented  in  the  appendix,  compiled 
by  Mr.  I.  O.  Walker,  member  of  the  committee  and  Mr.  Job 
Tuthill  of  the  Pere  Marquette  B.  B.,  as  to  the  various  methods 
of  bridge  inspection  in  use  on  various  railroads  of  the  country. 

The  principal  answers  received  to  the  inquiries  as  to  the 
methods  in  use  for  conducting  bridge  inspections  on  railroads 
are  compiled  in  the  appendix. 

At  the  first  glance,  the  data  presented  are  confusing  and  ap- 
parently not  indicative  of  much  chance  for  clear  deductions 
being  drawn  from  the  existing  practice  of  railroads.  After 
more  careful  study,  however,  and  after  making  allowance  for 
variations  in  the  systems  reported  due  to  local  conditions, 
special  organizations,  the  varying  size  of  roads  and  the  density 
of  their  bridges  and  structures,  certain  general  guiding  princi- 
ples underlying  the  general  practice  can  be  evolved  and  formu- 
lated. 

a.  Current  Inspection:  In  regard  to  current  inspection  the 
fundamental  principle  is  that  all  bridges  and  structures  should 
be  visited  periodically  by  a  competent  bridge  man,  not  neces- 
sarily an  engineer,  who  examines  all  important  parts,  notes 
and  reports  the  general  condition  and  whether  there  are  any 
defects  requiring  immediate  attention  or  repairs  during  the 
current  working  season. 

The  division  engineer  or  superintendent  of  bridges  and  build- 
ingSy  in  other  words,  whoever  has  general  charge  of  bridge 
maintenance  on  the  division  or  district,  should  watch  these  re- 
ports and  act  promptly  on  receipt  of  same,  according  to  the 
emergency.  He  will  necessarily,  in  important  cases,  make  a 
personal  supplementary  examination  and  must  keep  himself  ad- 
vised at  all  times  of  the  general  condition  of  all  bridges  and 
structures  under  his  control  by  frequent  inspection  trips  over 
his  territory. 

For  the  information  of  the  higher  officers,  both  so  as  to  keep 
them  advised  of  the  condition  of  the  bridges  and  also  what 
work  is  being  done  in  the  way  of  maintaining  them,  your  com- 
mittee considers  it  desirable  that  the  division  engineer  or  su- 
perintendent of  bridges  andbuildings  should  make  out  a  month- 
ly inspection  report,  noting  briefly  the  bridges  inspected  dur- 
ing the  month  and  stating  the  general  condition,  any  defects 
found  or  repairs  required,  and  action  taken  or  recommenda- 
tion. This  report  should  be  simple  and  prepared  for  informa- 
tion and  record  purposes. 


196 

b.  General  Inspection  :  The  g^iiding  principle  and  porpose 
of  a  general  Inspection  is  to  have  same  made  bj  or  under 
the  direction  of  an  expert  bridge  engineer,  representing  the 
chief  engineer  or  other  officer  in  general  charge  of  bridges. 

This  general  inspection,  made  annually,  semi-annually,  or 
quarterly  (and  on  some  railroads  constantly  by  a  regular  gen- 
eral bridge  inspector  reporting  to  the  chief  engineer  or  other 
officer  in  general  charge  of  bridges)  serves  not  only  to  check  up 
the  work  of  each  division  but  also  makes  a  comparison  between 
the  various  divisions  possible  and  promotes  uniformity  in  the 
standard  of  maintenance  and  methods.  It  should  also  deter- 
mine what  structures  should  receive  extensive  repairs  or  be 
renewed  or  replaced  in  the  following  working  season.  It  serves 
further  as  a  check  on  the  general  office  bridge  records,  record- 
ing changes  made  in  the  existing  structures,  etc. 

The  general  inspection  is  of  such  importance  that  the  inspec- ' 
tion   notes   should   be   thorough  and  should  be  embodied  on  a 
complete  and   full   inspection  report,  going  into  much  greater 
detail  than  in  the  routine  current  inspection. 

5.  BuiiES  AND  Beoulations  fob  Bbidoe  Inspection. 

.  Your  committee  has  considered  the  desirability  of  formulat- 
ing a  standard  code  or  rules  and  regulations  for  bridge  inspec- 
tion, but  has  come  to  the  conclusion  that  the  different  condi- 
tions and  organizations  on  the  various  railroads  preclude  any 
one  standard  being  applicable  to  all. 

6.  Methods  fob  Passing  Inspectors  Oyer  Boad. 

The  various  methods  employed  for  passing  inspectors  or  in- 
specting parties  over  the  road  are  shown  in  the  appendix  from 
the  answers  received  to  this  inquiry.  In  general  the  best  prac- 
tice can  be  outlined  as  follows  : 

For  current  inspection  on  roads  with  comparatively  few 
bridges  and  light  traffic,  the  inspector  works  his  way  over  the 
road  on  a  light  hand  propelled  three-wheel  velocipede.  On 
roads  with  many  bridges  close  together,  the  inspector  can  cover 
the  territory  on  foot  with  occasional  rides  on  passing  trains  or 
engines.  On  roads  with  dense  traffic,  especially  in  the  eastern 
sections  of  the  country,  it  is  not  considered  good  practice  to  al- 
low promiscuous  use  of  velocipedes  and  the  inspector  is  obliged 
to  work  the  various  sections  on  foot  with  such  assistance  as  he 
can  obtain  from  trains  and  en  gin  e^. 

Where  the  inspection  is  made  by  the  division  engineer  or 
superintendent  of  bridges  and  buildings,  usually  accompanied 
by  the  bridge  foreman,  bridge  inspector,  and  sometimes  by  an 
extra  bridgeman,  a  gasoline  four-wheel  inspection  car  offers 
the  best  method  of  getting  over  the  road,  provided  the  traffic  is 
not  so  dense  as  to  make  this  dangerous. 

For  general  inspection  trips,  a  special  inspection  engine  or 
train  is  usually  provided.     On  some  roads,   where  the  t-owns 
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are  widely  separated  or  hotel  aooommodations  not  desirable, 
this  train  is  provided  with  commissar  j  and  sleeping  quarters. 

7.  BBiDaB  Inspbotob's  Tools. 

It  is  cnstomar  J  to  prescribe  certain  tools  and  articles  that  a 
regular  bridge  inspector  should  always  have  with  him,  such  as 
follows  :  Inspector's  hammer,  brace  and  bit  or  auger,  testing 
bar,  small  axe,  tape  line,  rule,  callipers,  and  marking  crayon. 

8.  Bbidgb  Inspection  Bbpobts. 

There  are  numerous  existing  bridge  inspection  systems  and 
report  forms  which  have  proved  very  serviceable  under  the 
special  conditions  and  organization  of  road  where  used  but 
which  could  not  be  considered  as  sufficiently  elastic  for  all  con- 
ditions. In  fact,  your  committee  finds  that  the  greatest  difficul- 
ty it  is  confronted  with  is  the  attempt  to  outline  one  system  for 
ail  conditions  and  roads. 

The  committee  presents  the  following  outline  of  a  system  of 
bridge  inspection  reports  as  one  that  is  applicable  to  general 
average  conditions: 

a.  Current  Inspection  Reports  for  Maintenance  :  The  cur- 
rent bridge  inspection  is  made  by  a  regular  division  bridge  in- 
spector (on  some  roads  called  *'  bridge  walker")  or  by  the  mas- 
ter carpenter,  foreman  of  bridges,  or  gang  foreman.  The  pur- 
pose of  this  inspection  is  to  examine  the  condition  of  the  bridge 
and  to  determine  any  repairs  required  either  in  the  near  future 
or  emergency  repairs  calling  for  immediate  action.  In  all  cases 
a  record  should  be  made  while  at  the  bridge  of  the  conditions 
found  and  date  of  inspection. 

There  are  several  good  forms  in  use  for  reporting  the  current 
inspection,  as  above  explained,  but  the  committee  presents  the 
following  suggestions  as  offering  noteworthy  features,  especially 
on  account  of  the  elasticity  and  adaptability  of  the  forms  to 
varying  conditions  and  hence  suitable  for  general  recommenda- 
tion and  adoption. 

A  system  much  used  is  for  the  field  record  to  be  kept  in  a 
blank  book  and  the  notes  are  subsequently  compiled  and  re- 
ported in  condensed  form. 

Another  system  is  to  have  special  forms.  The  committee 
presents  two  recommended  forms:  Form  *'A,**  "Current 
Bridge  Inspection  Beport,"  and  form  **B,"  "Summary  Cur- 
rent Bridge  Inspection  Beport." 

Form  **A,"  or  the  "Current  Bridge  Inspection  Beport,"  to 
be  issued  as  \  separate  sheet,  size  5^x8  inches,  or  a  book  5^x 
8|  inches,  if  desired  to  have  it  bound  in  book  form.  The  hori- 
zontal ruling,  if  used,  should  be  spaced  \  inch.  The  blank 
is  simple  and  allows  the  inspector  in  filling  it  out  to  use 
his  own  phraseology,  and  thus  makes  it  elastic  and  adaptable 
to  all  classes  of  bridges,  track  openings,  and  structures,  for 
which  such  reports  are  prescribed.  The  blank  can  be  either  in 
pad  form  or  book  form.     The  inspector  would  either  write  out 
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Recommended   FormX'  Size   Sjftfi' 


Form    M.  W.  Report  No. 

A.  B.   &  C.  R.  R.  Division 

CURRENT     BRIDGE    INSPECTION    REPORT 

I  have  to-day  inspected 
at 
and  find  its  condition  as  follows; 


The  followinq  work  is  required  to  maintain  structure  in  Qood  condition: 


The  following  work  must  be  done  to  keep  the  structure  safe 


Date, 190 

|ntp«ctor 

NOTE-    MaKc  separate  report  for  each  bridge  or  structure  inspected  Send  report  daily  ^® 

l-he of  the  Division.  I^eport  by  teletfraph  to  the and  the  Superintendent  of 

the  Division  all  serious  defects  that  recjuire  in^ mediate  attention. 

\ncaie  theconditton  of  the  structure  is  dant^erous,  f  laq  all  trains  and  tclcoraph  the  Division  Sup*''intc*>«'' 


Fia.  S8.    Form  of  Bridge  Inspection  Report  Blank,  A.  B.  A  C.  R.  R. 
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f?e CO rT> mended    Form'B'  5i2e  8'  <  '"5" 


Brid^  No 
or  Structure 


■«H 


Form    M   W 


A.B.  8rCR.  R _ __. ._  Division 

SUMMAf?Y   CURRENT  BRIDGE    INSPECTION    REPORT 


Kind  of  iDaYOfl 
Month 


Structure 


iBSiedei 


Tor 


)90 


Condifjon 


Action  Taken  or 
Recommendstion 


^    ■>D«t« I«0 _ 

'NOTE— T)ii»  r«p«r>  ^e   include    all    ftridqes  and     structure*    inspected  dwtn^tlM  p«n«d  ca««rctf  by  thtr«f«ri 


Fig.  89.    Form  of  Bridge  Inspection  Report  Blank,  A.  B.  &  C.  R.  R, 
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a  copy  for  his  record  or  use  carbon  paper  and  retain  the  dupli- 
cate. Instructions  to  bridge  inspectors  are  issued  by  circulars 
or  printed  in  each  book.  The  inspector  notes  on  the  report 
any  material  needed  for  necessary  repairs  and  also  furnishes  a 
sketch  and  dimensions  of  any  special  parts  required.  This 
form  can  be  readily  adapted  and  its  size  changed  so  as  to  be 
used  in  book  form  with  a  stub  for  the  bridge  inspector's  record. 
The  committee  presents  this  blank  as  a  separate  small  sheet, 
leaving  it  to  individual  preferences  to  issue  it  in  book  form, 
with  or  without  stub,  but  expresses  the  opinion  that  the  small 
sheets  in  pad  form  are  preferable. 

The  purpose  of  form  **  A"  is  to  force  the  inspector,  who- 
ever he  may  be,  to  record  the  fact  that  the  bridge  had  been 
visited  on  a  certain  day  and  an  inspection  made  and  serves  as 
a  record  and  also  advice  to  bis  superior. 

Form  **B,"  or  the  ** Summary  Current  Inspection  Beport," 
to  be  issued  as  a  separate  sheet,  8x13  inches.  The  horizontal 
ruling  should  be  ^  inch.  In  case  the  reports  are  to  be  type- 
written, horizontal  ruling  should  be  omitted.  Where  this  re- 
port is  to  be  used  in  field  for  recording  the  inspection  while 
on  the  ground,  it  can  be  issued  in  book  form  and  the  size  of 
the  sheet  reduced  or  made  to  cover  two  pages  facing  each  other. 
The  committee  presents  this  blank  as  a  separate  sheet,  leaving 
it  to  each  railroad  to  issue  same  in  modified  shape  in  book 
form,  provided  it  is  to  be  used  in  the  field.  In  case,  however, 
the  system  of  ''  Current  Bridge  Inspection  Beports"  is  adopted 
and  used  for  the  field  current  inspection,  then  this  ^'Summary 
Current  Bridge  Inspection  Beport"  becomes  an  office  blank 
and  hence  should  be  properly  in  sheet  form. 

The  purpose  of  this  form  ''B,"  when  used  only  as  an  office 
form,  is  to  summarize  the  daily  or  trip  inspections  during  the 
month  and  make  a  condensed  record  of  same.  If  used  as  the 
original  field  record  it  would  be  the  only  blank  required  for 
current  inspection. 

In  the  opinion  of  the  committee,  these  two  forms,  either 
*'A"  and  ''B"  combined,  or  using  **B  "  only,  oflfer  a  general 
and  elastic  system  for  the  regular  routine  **  Current  Inspection," 
serving  mainly  to  keep  the  bridges  safe  as  far  as  ordinary  main- 
tenance by  the  division  forces  is  concerned  and  at  the  same 
time  enabling  the  superior  officers  to  be  advised  of  what  is  being 
done  and  recording  all  inspections  or  visits  to  bridges  by  parties 
responsible  for  the  current  maintenance  work. 

b.  General  Bridge  Inspection  Reports  for  General  JnspeC' 
tors  .* — As  indicated  above,  the  purpose  for  which  a  general  in- 
spection is  made  is  of  such  importance  as  to  warrant  a  more 
complete  inspection  report  than  absolutely  necessary  for  car- 
rent  inspections. 

A  great  many  roads  of  the  country  have  very  elaborate  and 
detail  inspection  reports  for  this  purpose,  some  in  sheets  as 
large  as  four  square  feet  in  size,  others  in  sheets  of  usual  legal 
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cap  size,  others  in  Biuall  or  large  book  form,  others  in  large 
books  or  sheets  one  half  of  each  sheet  being  yirtaaliy  a  copy  of 
the  '* Bridge  Record  Book,"  and  finally  the  method  of  nsing 
indiyidaal  blank  books  for  field  memoranda  ( using  the  *'  Bridge 
Record  Book  "  or  blue  prints  of  the  **  Office  Bridge  Records'' 
for  reference  as  to  information  abont  the  bridges )  and  snbse- 
qnently  in  the  office  compiling  the  informatioii  on  large  inspec- 
tion reports. 

Most  of  the  forms  specify  in  detail,  by  vertical  column  or 
side  headings,  the  various  items  to  be  investigated  at  each 
bridge,  in  some  cases  as  high  as  fifty  items.  While  on 
particular  roads  and  under  certain  organization  systems  this 
method  of  minute  detail  in  the  inspection  reports  may  be  work- 
ing successfully,  the  committee  does  not  believe  that,  in  select- 
ing a  blank  as  adapted  for  general  use  by  all  railroads  of  the 
country,  it  should  lose  sight  of  the  fact  that  there  are  many 
railroads  that  would  not  approve  this  great  detail  nor  would 
they  have  the  organization  which  would  enable  it  to  be  carried 
through.  To  fill  out  these  blanks  conscientiously  while  on  the 
ground  would  make  the  inspection  cover  too  much  time  and 
there  are  roads  reporting  such  blanks  as  nominally  standard 
but  yet  the  system  is  not  rigidly  carried  out  from  year  to  year. 
^  It  is  impossible  to  prescribe  in  one  form  headings  and  items 
to  be  examined  which  are  all  adapted  to  all  clssses  of  bridges, 
trestles,  waterways,  track  openings,  highway  bridges,  etc.,  and 
hence  in  practice  only  part  of  the  items  can  be  filled  in  for  any 
particular  structure  and  frequently  special  items  have  to  be 
added  for  which  usually  too  little  space  is  allowed.  It  would 
seem  preferable  to  issue  instructions  and  rules  for  inspecting 
the  various  classes  of  structures  and  leave  it  to  the  inspector  to 
apply  these  rules  in  each  particular  case,  mentioning  in  the 
report  the  general  condition  and  noting  specially  where  defects 
are  found. 

For  the  reasons  indicated,  especially  also  as  the  committee's 
endorsement  of  a  blank  should  be  such  as  to  allow  of  its  adop- 
tion generally,  the  committee  believes  that  the  general  inspec- 
tion report  should  be  simple  and  elastic,  so  as  to  accommodate 
itself  to  any  class  of  organization  on  a  road  and  be  adapted  to 
the  various  classes  of  structures  to  be  inspected  without  having 
on  the  one  hand  to  omit  filling  out  many  of  the  columns  or  on  the 
other  hand  having  to  add  numerous  items.  In  other  words,  the 
form  should  be  more  general,  leaving  it  to  the  inspecting 
engineer  to  fill  it  out  to  such  extent  as  thought  desirable. 
Further,  it  should  not  be  necessary  to  transcribe  from  the 
''Bridge  Record  Book"  complete  data  as  to  the  physical 
characteristics  of  the  structure,  as  the  transcribing  of  this  data 
is  unnecessary  if  the  inspecting  engineer  has  a  copy  of  the 
bridge  record  with  him  for  reference.  It  is  desirable,  however, 
for  ready  reference,  especially  of  the  higher  officers  who  are  not 
familiar  with  the  various  types  of  structures,  to  note  briefly  the 
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principal  characteristics,  such  as  kind  of  bridge,  length,  age, 
and  any  pertinent  reference  to  previous  reconstrnotion  or  receDt 
work  done.  The  main  feature  in  such  a  form  is  not  to  have  it 
circumscribed  by  too  much  specialization  and  minutieB  in  the 
column  or  side  headings,  but  to  leave  ample  space  and  opportun- 
ity to  vary  the  wording  of  the  record  in  accord  with  the  various 
conditions  and  classes  of  structures  to  be  embraced  in  the  one 
report.  Such  a  report  will  allow  all  classes  of  memoranda  to  be 
made  according  to  the  exact  scope  and  special  purpose  for 
which  it  is  made. 

The  committee  recommends  the  adoption  of  form  "  C  **  to  be 
known  as  ^^  General  Bridge  Inspection  Beport,"  to  be  issued  in 
book  form  and  in  separate  sheets.  In  book  form  for  field  use, 
each  page  would  be5i  x  8  inches  with  sheets,  11x8  inches,  folded 
in  the  middle,  making  a  book  6  x  8)  inches.  The  separate 
sheets  for  office  use  and  summary  reports,  should  be  exactly  the 
same  as  used  in  book,  viz. :  11  inches  wide  and  8  inches  high, 
printed  on  one  side  only.  If  desired,  however,  special  blanks 
of  larger  size  for  office  use  could  be  printed.  The  horizontal 
ruling  should  be  i  inch.  The  separate  sheets  for  office  sum- 
mary reports  should  be  left  without  horizontal  ruling  if  type- 
writer is  to  be  used. 

9.  Ttpioal  Fobms  fob  Bbidgb  Inspbotion  Bepobts. 

Becommended  Form  **A." — A  report  form  similar  to  this 
form  is  in  use  by  the  Lehigh  Valley  Bailroad.  The  Ohio  Biver 
Bailroad  has  a  very  similar  small  one-page  letter  head  size  re- 
port turned  in  daily  by  the  **  bridge  walker." 

Becommended  Form  **B." — A  report  form  similar  to  this 
form  is  in  use  by  the  Lehigh  Valley  Bailroad,  Wabash  Bailroad, 
and  Lake  Erie  &  Western  Bailroad.  The  Norfolk  and 
Western  Bailwayand  the  Butland  Bailroad  use  a  similar  form 
for  reporting  inspection  of  culverts,  pipes,  pit  cattle-guards, 
etc.  The  Oregon  Short  Line  Bailroad,  Union  Pacific  Bailroad, 
and  Chicago  &  North  Western  Bailway  use  a  similar  form  for 
compiling,  from  the  field  inspection  book,  a  statement  of  bridges 
requiring  renewal  or  repairs. 

Becommended  Form  **C." — A  report  similar  to  this  form  is 
in  use  in  book  form  by  the  Great  Northern  Bailway,  Atchison, 
Topeka  &  Santa  Fe  Bailway,  and  Norfolk  &  Western  Bail- 
way. 

The  Norfolk  &  Western  has,  in  addition,  a  separate  large 
office  form  in  separate  sheets  with  similar  headings  and  bridge 
data  printed  on  left  side,  the  inspection  results  and  recommen- 
dations being  filled  in  on  right-hand  side. 

The  Louisville  &  Nashville  Bailroad  uses  a  large  inspection 
report  with  bridge  data  printed  on  left  side  and  wide  blank 
columns  for  inspection  report. 

The  Nashville,  Chattanooga  &  St.  Louis  Bailway  uses  a  sim- 
ilar small  book  form  for  field  inspections,  the  bridge  data  being 
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entered  on  left  page  and  the  inspection  notes  on  the  blank 
right  page,  excepting  the  right  page  is  divided  into  four  aections 
to  allow^  the  notes  of  four  separate  inspections  to  be  entered 
before  baying  to  take  a  new  book. 

The  Intercolonial  Railway  uses  a  similar  form,  issued  in  large 
single  sheets,  18  x  14  inches,  on  the  left  side  of  vhich  are  18 
vertical  columns  for  bridge  data  (practically  bridge  record 
sheet)  and  the  balance  of  sheet  for  date  of  inspection  and  re- 
marks under  which  the  condition  is  entered. 

All  typewritten  bridge  inspection  reports  without  using  a 
special  form  and  the  use  of  blank  field  books  can  be,  in  a  gen- 
eral way,  classed  as  belonging  to  type  "C.**  While  no  special 
form  is  used,  the  method  is  the  same,  viz.,  to  record  name  and 
leading  characteristics  of  bridge  and  then  follow  with  notes  as 
to  condition  of  bridge,  materials  required,  recommendations, 
etc.,  without  attempting  to  group  the  notes  in  columns. 

In  addition,  the  committee  presents  for  the  information  of 
the  association  the  following  forms,  as  illustrating  typical  forms 
not  covered  in  the  recommended  forms  "A,**  **B,"  and  '*  C." 

Typical  form  **  D,"  Pere  Marquette  Railroad,  Bridge  Inspec- 
tion Report,  representative  of  type  of  individual  sheet  for  each 
bridge  inspected,  with  detail  enumeration  of  items  to  be  exam- 
ined. The  Boston  &  Maine  Railroad  uses  a  similar  small  report 
in  book  with  stub.  The  Central  Vermont  Railway  uses  an  in- 
dividual report  for  each  bridge  on  a  large  sheet,  with  a  small 
number  of  side  headings.  The  Southern  Railway  uses  a  single 
sheet  for  each  bridge,  folded,  double  letter  paper  size,  enum- 
erating 48  items  to  be  answered. 

Typical  form  **E,*'  Canadian  Pacific  Railway,  Bridge  In- 
spection Report,  representative  of  type  of  reports  with  a  large 
number  of  detail  items  enumerated  in  side  headings,  and  with 
a  number  of  vertical  columns  for  various  bridges,  and  then  ou 
the  right,  additional  data  as  to  any  special  item  of  any  particu- 
lar bridge.  This  blank  is  issued  in  book  form  for  field  use,  6}x 
9f  inches,  and  in  sheets,  8|xl4  inches,  for  office  use.  Similar 
blanks  are  in  use  in  sheet  form  on  the  Wisconsin  Central  Rail- 
way. The  Chicago  &  Northwestern  Railway  uses  practically 
the  same  forms,  issued  in  book  form,  4|xl0  inches,  for  field 
use,  and  in  separate  sheets,  8^x13^  inches,  for  office  use.  The 
Duluth,  South  Shore  &  Atlantic  Railway  uses  a  similar  book 
form,  4}z9^  inches.  The  Northern  Pacific  Railway  uses  a  simi- 
lar book,  5}x9^  inches,  and  office  sheets,  8^x14  inches.  The  Chi- 
cago &  Northwestern  Railway  uses  practically  the  same  forms, 
issued  in  book  form,  4^x10  inches,  for  field  use,  and  in  separate 
sheets,  8|xl3^  inches,  for  office  use,  excepting  the  two  columns 
bridge  number  and  item  are  omitted.  The  bridge  number 
and  item  number  have  to  be  written  by  hand  in  the  remarks 
column. 

The  Oregon  Short  Line  Railroad  and  the  Union  Pacific  Rail- 
road use  a  similar  book  form,  about  4^x9}  inches,  excepting 
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the  blank  page  for  remarks  is  ruled  and  colnmns  provided  for 
reporting  in  detail  the  condition  of  piles,  caps,  etc.,  of  trestles. 

Typical  form  ^'F,*'  Southern  Pacific  Bailway,  Beport  of 
Bridge  Inspection,  representative  of  type  of  large  bridge  report 
sheets,  with  a  large  number  of  detail  items  enumerated  and 
grouped  in  vertical  columns.  The  Galveston,  Harrisbnrg  & 
San  Antonio  Bailway  uses  a  similar  report.  This  sample  is 
typical  of  similar  reports  in  use  on  the  New  York  Central  Bail- 
road;  Pennsylvania  Lines  West  of  Pittsburgh;  Toledo,  St.  Louis 
&  Western  Bailroad;  Buffalo,  Bochester  &  Pittsburg  Bailroad  ; 
Cincinnati,  New  Orleans  &  Texas  Pacific  Bailway ;  Butland 
Bailroad  ;  and  Algoma  Central  &  Hudson  Bay  Bailway. 

Typical  form  **  G,"  New  York,  Chicago  &  St.  Louis  Bailroad, 
Bridge  Inspection  for  Trestles.  The  Southern  Pacific  Company 
uses  a  similar  report  in  small  sheets  in  pad  form.  The  Toledo, 
St.  Louis  &  Western  Bailroad  uses  a  similar  sheet  report  for 
trestles,  llx8|  inches. 

10.  CoxoiiUsioKs : 

There  should  be  a  clear  distinction  made  between  "Current 
Inspection "  and  **  General  Inspection." 

The  purpose  of  the  current  inspection  is  to  keep  the  struc- 
ture in  safe  condition,  to  promptly  discover  any  defects,  and 
to  report  same  promptly  so  that  repairs  can  be  made  before  the 
safety  of  the  structure  is  affected.  It  is  important  that  a  sim- 
ple record  should  be  made  while  at  the  bridge  and  the  superior 
officer  kept  advised  of  all  such  inspections  promptly,  whether 
made  by  a  bridge  mechanic,  gang  foreman,  or  division  bridge 
inspector. 

The  purpose  of  the  general  inspection,  frequently  called  the 
annual  inspection,  although  in  many  cases  conducted  semi- 
annually, or  even  quarterly,  is  not  only  to  check  the  main- 
tenance w^ork  of  the  division  organization,  but  to  make  a  more 
careful  investigation  of  important  bridges,  to  make  suitable 
record  of  the  general  condition  of  all  bridges  and  structures  on 
the  entire  road,  and  further  to  ascertain  and  settle  what  exten- 
sive special  repair  or  renewal  work  should  be  done  in  the  fol- 
lowing working  season. 

The  current  inspection  should  not  be  done  in  a  haphazard  or 
intermittent  manner,  but  should  devolve  on  one  or  more  ex- 
perienced and  trained  bridgemen  whose  duty  it  should  be  to 
follow  np  the  current  bridge  inspection  along  a  certain  pre- 
scribed programme  which  would  vary  according  to  the  local 
conditions  on  each  road.  The  division  eugineer  or  superin- 
tendent of  bridges  and  buildings  or  whoever  has  general  charge 
of. bridge  maintenance  on  the  division  or  district,  should  watch 
the  current  bridge  inspection  reports  and  act  promptly  on  re- 
ceipt of  same,  according  to  the  emergency.  He  will  necessarily, 
in  important  cases,  make  a  personal  supplementary  examina- 
tion and  must  keep  himself  advised  at  all  times  of  the  general 
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condition  of  all  bridges  and  stractares  under  his  control  bj 
frequent  inspection  trips  over  bis  territory. 

For  recording  the  current  inspection,  the  committee  desires 
to  emphasize  that  there  are  many  good  and  valuable  systems 
and  forms  in  use  adapted  to  special  conditions  on  many  rail- 
roads, but  believes  its  recommendations  should  cover  only 
forms  which  are  elastic  and  adapted  for  general  conditions. 

The  committee  recommends  for  recording  the  current  inspec- 
tion either  a  blank  book,  supplemented  by  typewritten  reports, 
or  the  forms  ''A*'  and  **B'*  presented  with  this  report  and 
known  as  the  ** Current  Bridge  Inspection  Report"  and  the 
** Summary  Current  Bridge  Inspection  Report.** 

For  use  of  the  general  inspection  the  committee  recommends 
the  form  **C,**  presented  herewith  and  known  as  the  ''General 
Bridge  Inspection  Report." 

Your  committee  further  recommends  that  the  regular  bridge 
department  should  be  responsible  for  and  hence  should  inspect 
and  report  on  all  bridges,  culverts,  masonry,  and  foundations, 
without  placing  direct  responsibility  on  the  track  department. 
This,  however,  should  not  exclude  the  track  department  from 
watching  all  such  structures  in  a  general  way  and  the  obligation 
to  report  promptly  any  unusual  signs  of  defects  or  trouble,  and 
to  take  such  necessary  steps  as  the  emergency  may  require, 
more  particularly  in  connection  with  the  waterway  opening, 
condition  immediately  after  high  water,  burnouts,  damage  done 
by  accidents  or  casualties  of  any  kind,  etc.  The  track  depart- 
ment should  be  responsible,  however,  for  keeping  waterways 
clear,  bridge  seats  clean,  extinguishing  fires,  keeping  small 
drains  open,  and  the  track  in  proper  shape  at  the  runoff  at  each 
end  of  a  bridge  and  on  the  bridge,  using  when  necessary  tem- 
porary shims  on  the  bridge  ties. 

WxiiTER  G.  Berg,    Chairman^ 

j.  a.  dodson, 

c.  p.  loweth, 

Arthur  Montzheimer, 

A.  Zimmerman, 

A.  Shane, 

I.    O.    WAIiKER, 

Committee* 


APPENDIX  TO  REPORT  OF  COMMITTEE  ON  "  BEST  METHOD 
OF  MAKING  ANNUAL  INSPECTION  OF  BRIDGES  AND 
CULVERTS,  AND  FORM  OF  REPORT  TO  BE  MADE." 

Extract  from  Circular  of  Inquiry,  Issued  January  15,  1903. 

Information  is  desired  on  the  following;  points  relating  to  inspec- 
tion of  bridges  on  operated  sections  of  a  railroad,  not  to  inspection 
during  manufacture  or  construction: 

1.  What  is  your  system  for  current  inspection  of  bridges,  how  fre- 
quently made,  by  whom,  and  specimen  of  report  blanks? 

2.  Do  you  keep  a  regular  bridge  inspector  for  the  current  inspec- 
tion of  bridges? 

3.  What  is  your  system  for  quarterly,  semi-annual,  or  annual  in- 
spections, by  whom  made,  specimen  of  report  blanks,  to  whom  are 
these  reports  sent,  what  use  is  made  of  same,  and  in  whose  office 
ultimately  filed  ? 

4.  Is  there  any  other  special  class  of  bridge  inspection  that  you  use 
or  recommend  ? 

5.  What  are  the  principal  points  examined  in  each  class  of  inspec- 
tion? 

6.  IIow  is  the  inspection  made,  how  does  the  inspector  get  over  the 
road,  what  tools  does  ho  employ,  etc.  ? 

7.  To  what  extent  do  you  depend  on  the  track  department  for  cur- 
rent inspection  of  bridges  and  culverts  ? 

8.  Should  culverts  be  inspected  by  the  bridge  department  ? 

9.  What  is  your  minimum  limit  of  an  opening  in  the  road-bed  so  as 
to  be  classed  as  a  *'  bridge  ?'* 

10.  To  what  extent  should  the  masonry  and  foundations  of  bridges 
be  inspected  by  the  bridge  department  ? 

11.  Brief  outline  of  the  organization  of  the  bridge  department  on 
your  road. 

Extracts  from  Answehs  Received  by  the  Committee  to  Cir- 
cular OF  Inquiry, 

Wrn.  Ashtoiiy  Resident  Engineer ,  Oregon  Short  Line  Railroad: 

1.  The  engineering  department  makes  an  annual  inspection  of  all 
bridges  and  culverts  and  other  waterways  and  conduits.  This  inspec- 
tion is  made  by  the  division  engineer,  whose  duties  are  similar  to 
those  of  maintenance  of  way  engineer  on  some  lines,  and  the  super- 
intendent of  bridges  and  buildings.  When  practicable  the  road  mas- 
ter of  each  district  accompanies  the  division  engineer  and  superin- 
tendent of  bridges  and  buildings  over  his  district.  This  party  is 
filled  out  by  taking  the  bridge  foreman  for  each  district,  ana  one  or 
two  men,  as  the  nature  of  the  work  may  require,  for  doing  proper 
inspection  work. 

The  annual  bridge  inspection  is  made  during  the  months  of  Sep- 
tember and  October,  and  this  inspection  is  made  not  only  for  the 
purpose  of  determining  the  condition  of  the  bridges,  but  also  for  the 
purpose  of  obtaining  data  of  the  material  required  for  bridge  renew- 
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als  and  repairs  for  the  coming  year,  as  well  as  for  the  preparation  of 
a  schedule  showing  tlie  work  in  detail  to  be  done  on  each  bridge  or 
culvert  for  the  coming  year.  On  this  schedule,  estimates  for  mate- 
rial, as  well  as  the  cost  of  new  bridges  and  biidge  repairs  for  the 
coming  year,  are  made  up. 

The  annual  inspection  made  during  the  months  of  September  and 
October  is  tiie  only  regular  inspection  made  under  the  direction  of 
the  engineering  department.  In  addition  to  this,  howeyer,  a  special 
inspection  is  made  yearly,  under  tlie  direction  of  the  division  engi- 
neer, of  all  steel  or  iron  trusses  or  viaducts.  This  inspection  is  made 
in  detail,  being  a  careful  examination  by  competent  men  of  all  parts 
of  the  steel,  structure,  with  view  to  determining  any  loose  rivets, 
loose  nuts,  unusual  deflections,  or  other  weaknesses  or  deflciencies 
of  our  steel  bridges. 

The  reports  made  by  the  division  engineer  from  his  annual  insnec- 
ti on  are  sent  to  the  head  of  the  engineering  department,  as  well  as 
all  reports  made  on  special  inspections  under  the  direction  of  the 
engineering  department. 

The  superintendent  of  bridges  and  buildings,  in  addition  to  other 
inspections,  is  instructed  to  make  a  regular  inspection  in  the  spring 
of  the  year  of  all  bridges,  culverts,  and  waterways,  in  company  with 
his  bridge  foreman,  reporting  to  the  division  engineer  any  defects 
found  outside  of  ordinary  current  repairs  on  wooden  bridges. 

Copy  of  inspector's  book,  schedule,  estimate  sheet  accompanying 
scheaule,  and  bridge  superintendent's  monthly  report,  enclosed. 

2.  No  regular  bridge  inspectors  employed.  For  the  special  inspec- 
tion of  steel  structures  the  division  engineer  usually  details  one  of 
his  assistants  who  has  had  charge  of  steel  bridge  erection  and  work 
of  this  character.  This  assistant  engineer  is  accompanied  by  foreman 
of  steel  erection,  and  the  detailed  inspection  of  steel  structures  is 
made  by  these  two  men,  with  such  assistints  as  may  be  necessary  for 
doing  the  work  properly  and  expeditiously. 

3.  The  system  for  inspection  is  outlined  under  No.  1,  also  specimen 
of  field  books  and  reports,  and  the  use  made  of  same.  Tlie  field 
books  containing  the  notes  taken  on  inspection  are  held  in  tlie  ofiSce 
of  the  division  engineer,  where  the  schedule  and  the  estimates  for 
the  coming  year's  work  are  prepared.  All  reports  from  the  bridge 
supenntendent  pass  through  the  division  engineer,  but  are  ultimately 
filed  with  the  head  of  the  engineering  department. 

4.  Our  system  of  inspection  has  proven  very  satisfactory,  and  about 
the  only  improvement  I  would  suggest  at  this  time  would  be  that 
the  spring  inspection  be  done  under  the  direction  of  the  division 
engineer,  as  well  as  the  annual  inspection,  and  full  reports  made  of 
these  inspections. 

6.  The  annual  inspection  is  supposed  to  cover  all  points  except  the 
detailed  examination  of  the  steel  structures  or  viaducts.  The  de- 
tailed examination  of  the  large  steel  bridges  or  viaducts  would  in 
some  cases  take  the  time  of  the  entire  inspection  party  for  several 
days.  Their  time  cannot  be  devoted  to  this  detail ;  as  a  result  a  gen- 
eral examination  is  made  of  such  large  structures  with  sufficient 
detail  to  give  a  good  general  knowledge  as  to  their  condition,  leaving 
the  examination  of  the  entire  structure,  by  detail,  to  a  special  inspec- 
tion made  by  the  assistant  engineer  and  steel  erection  foreman 
detailed  for  this  work. 

As  will  be  seen  by  the  instructions  in  the  field  book,  every  bridge, 
culvert,  waterway,  or  conduit,  of  whatever  character  or  class,  is  to 
be  carefully  examined  and  notes  taken  stating  its  condition  in  full. 
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6.  The  inspection  party  travels  on  special  train  or  hand  cars  as  con- 
ditions may  warrant.  Where  bridges  and  culverts  are  very  close 
together,  the  best  progress  is  made  by  the  use  of  hand  cars.  Through 
our  arid  belts,  where  there  are  practicallv  no  bridges,  and  culverts 
are  sometimes  several  miles  apart,  a  special  train  is  used.  On  parts  of 
the  line  we  furnish  the  inspection  party  a  car  with  sleeping  and  cook- 
ing accommodations.  On  other  parts  of  the  line,  where  hotels  are 
accessible,  they  are  made  use  of. 

The  inspection  party  takes  with  it  steel  bars  of  the  proper  size  and 
form  for  properly  testing  piles  and  other  timbers,  shovels  and  picks 
for  digging  .around  foundations,  with  augers  for  boring  and  mauls 
for  sounding. 

7.  The  track  department  is  supposed  to  see  that  culverts  do  not 
become  choked,  and  in  a  general  way  they  are  in  proper  condition, 
and  to  report  any  defects  in  bridges  or  culverts  that  may  come  to 
their  notice  or  knowledge.  Section  foremen  are  instructed  to  look 
over  all  bridges  frequently,  reporting  any  defects  they  may  see;  this, 
however,  is  the  extent  of  their  inspection.  They  are  not  depended 
upon  to  know  whether  bridges  are  in  safe  condition  or  not,  further 
than  the  reporting  of  any  defects  they  may  see. 

8.  Every  culvert,  of  whatever  class,  should  in  my  opinion  be  fre- 
quently inspected  by  the  bridge  department.  We  have  every  culvert 
carefully  examined  by  the  division  engineer  and  bridge  superintend- 
ent on  the  annual  inspection. 

9.  In  a  general  way  we  consider  all  openings  in  the  road-bed,  ex- 
tending up  to  the  track,  bridges,  with  the  exception  of  cattle-guards. 
Some  of  our  cattle-guards  partake  very  much  of  the  nature  of  bridges; 
at  the  same  time  they  are  not  charged  to  bridge  work,  and  are  in- 
cluded in  our  accounts  under  the  head  of  *  Fencing  and  Cattle- 
Guards,''  and  as  a  result  they  do  not  enter  into  the  bridge  accounts. 
Tliis  is  undoubtedly  to  a  large  extent  accountable  for  their  not  being 
classified  and  considered  as  a  part  of  the  bridging  work.  All  cat- 
tle-guards of  this  character  are  inspected  at  the  time  of  the  bridge 
inspection,  but  separate  report  is  made  concerning  them. 

We  have  openings  listed  and  numbered  as  bridges,  of  eight-foot 
span;  probably  nothing  shorter.  Some  of  our  cattle-guards  are  ten- 
foot  span,  placed  on  piling,  and  quite  as  much  a  bridge  in  the  ordinary 
sense  of  the  word  as  some  of  the  short  spans  we  are  maintaining  for 
drainage.  It  would  seem  to  me  that  the  term  '*  bridge  "  might  prop- 
erly cover  spans  down  to  eightor  sixfeet  in  length,  so  long  as  the 
opening  were  truly  a  bridge  in  character  and  consisted  of  an  opening 
in  the  road-bed  extending  to  the  bottom  of  the  ties.  I  should  say 
that  a  six-foot  or  eight-foot  opening  with  a  close  floor,  or  covered 
top,  providing  for  a  continuously  ballasted  road-bed  over  the  struct- 
ure, might  be  more  properly  termed  a  culvert  than  a  bridge.  This, 
however,  is  probably  to  some  extent  a  matter  of  custom. 

10.  The  masonry  and  foundations  of  bridges  should  be  inspected 
by  the  department  in  charge  of  the  bridge  maintenance  to  such  an 
extent  as  may  satisfy  the  officials  in  charge,  as  to  their  condition. 
For  pile  bridging,  we  insist  that  an  annual  inspection  showing  the 
exact  condition  of  each  pile  in  the  structure,  be  made;  that  is,  show- 
ing the  actual  amount  of  solid  timber  in  each  pile.  In  the  case  of 
frame  bents  the  inspection  notes  are  to  show  fully  the  exact  condi- 
tion of  same  as  to  decay  and  other  defects  so  far  as  this  is  practica- 
ble. Our  division  engineer  is  supposed  to  have  very  full  knowledge 
as  to  the  exact  condition  of  each  bridge.  His  records  of  inspection 
and  test  very  soon  make  him  very  familiar  with  each  bridge  and 
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structure.  Further,  he  knows  just  when  the  piles  were  driven  or 
other  parts  of  the  structure  put  in.  Bis  records  sliow  the  character 
of  the  foundations,  and  other  information  which  places  him  in  po8i- 
tion  to  form  very  accurate  conclusions  as  to  the  condition  of  founda- 
tions that  cannot  be  readily  inspected,  such  as  concrete  or  masonry 
abutments  or  piers.  We  have  piers  and  abutments  in  some  of  our 
large  streams  that  cannot  be  inspected,  but  with  our  knowledge  of 
the  manner  in  which  they  were  put  in,  and  there  being  no  indica- 
tions of  any  failures  or  defects,  we  have  entire  confidence  in  their 
sufficiency,  and  unless  something  should  offer  a  reasonable  question 
as  to  their  insufficiency,  they  will  bo  considered  as  sufficient  for  some 
years  to  come. 

11.  The  organization  of  the  bridge  department  on  the  Oregon  Short 
Line  is  somewhat  complex.  The  engineering  department  has  gen- 
eral charge  of  all  bridges,  buildings,  and  real  property  belonging  to 
the  company.  Bridges  or  buildings  of  importance  are  usually  con- 
structed or  reconstructed  under  the  direct  charge  of  the  engineering 
department,  or  by  a  special  force  reporting  direct  to  the  engineering 
department,  either  through  the  division  engineer  or  the  head  of  the 
department.  Nearly  all  permanent  bridge  work  is  done  by  the  engi- 
neering department. 

Tho  superintendent  of  bridges  and  buildings  reports  to  the  general 
superintendent  of  tlie  Oregon  Short  Line  Railroad,  who  is  the  head 
of  the  operating  department,  and  reports  to  the  general  manager. 
The  head  of  the  engineering  department  reports  also  to  the  general 
manager. 

The  superintendent  of  bridges  and  buildings  is  supposed  to  do  all 
bridge  work,  construction  as  well  as  repairs,  which  is  not  done 
directly  by  the  engineering  department.  Buring  the  past  few  years 
large  amounts  of  permanent  bridge  work  have  been  done,  and  this  has 
been  done  almost  exclusively  by  the  engineering  department,  leav- 
ing the  superintendent  of  bridges  and  buildings  to  look  after  ordi- 
nary repairs,  and  the  rebuilding  of  wooden  trestles,  putting  in  pipe 
culverts  ana  work  of  this  character,  as  well  as  general  policing  and 
looking  after  the  proper  repairs  and  the  condition  of  nil  bridges. 

The  Dridge  superintendent  employs  all  the  bridge  foremen  on  regu- 
lar repair  work  and  on  construction  work  done  under  his  direction. 
The  bridge  superintendent,  however,  has  no  jurisdiction  over  the 
forces  employed  by  the  engineering  department  direct,  either  on 
buildings  or  bridges.  The  engineering  department  supervises,  to  a 
certain  extent,  all  bridge  work;  that  is,  all  repairs  and  renewals  of 
ordinary  wooden  structures  and  culverts  are  made  upon  the  inspec- 
tion report  of  the  engineering  department.  The  repair  work  to  be 
done  by  the  superintendent  of  bridges  and  buildings  is,  so  far  as 
practicable,  outlined  and  based  on  estimates  prepared  by  the  engi- 
neering department,  to  the  end  that  the  officials  of  the  company  be 
informed  as  to  about  what  repair  work  is  necessary  and  the  probable 
cost  of  same.  This,  of  course,  cannot  be  made  to  cover  certain 
emergency  work  that  is  bound  to  come  up  during  the  year;  yet  the 
result  of  anticipating  these  repairs,  outliuing  what  is  to  be  done,  and 
stating  tho  probable  cost  of  same,  has  proven  entirely  practicable, 
and  as  the  result,  we  have  a  very  close  estimate  as  to  the  probable 
cost  of  repairs  and  renewal  work  for  the  season,  as  well  as  furnish- 
ing bills  from  which  renewal  and  repair  material  can  be  purchased 
for  the  coming  year. 

JVofc  hy  Committee, ^^T\\e  printed  instructions  relative  to  bridpe  in- 
spection antl  the  lield  book  are  practically  the  same  as  on  the  Union 
Pacilic  Railroad.     Tho  Held  book,  4^  inches  x  01  inches,  is  similar  to 
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the  typical  form  **E,"  excepting  that  the  blank  page  for  remarks 
is  omitted  and  in  its  place  blank  columns  for  reporting  in  detail  the 
condition  of  trestle  piles,  caps,  etc. 

The  schedule  referred  to  by  Mr.  Ashton  is  an  office-sheet  report 
similar  to  recommended  form  "  B/'  giving  a  "Statement  of  Bridges 
Requiring  Renewal  or  Repairs,"  compiled  from  the  inspection  field 
book.    This  statement  gives  concisely  the  work  proposea  to  be  done. 

The  schedule  is  supplemented  by  a  similar  statement  giving  the  es- 
timated cost  and  columns  for  subsequently  entering  the  actual  cost 
for  future  comparison. 

The  bridge  superintendent's  monthly  report  is  a  similar  sheet 
reporting  what  repairs  had  been  actually  made. 

These  three  sheets,  supplementing  each  other  and  based  upon  the 
field  inspection  report,  form  a  very  clean  cut  and  elastic  method  for 
following  up  work  reported  in  the  field  inspection  as  necessary  or 
desirable. 

J".  B,  Berry,  Chief  Engineer,  Union  Pacific  Bailroad : 

1.  With  heavy  increase  of  power  and  cars,  and  the  large  number  of 
pile  bridges,  we  keep  one  inspector  going  backward  and  forward  all 
the  time,  looking  over  the  pile  bridges,  more  especially  for  bioken 
caps  or  stringers.  If  an  emergency  arises  he  reports  by  wire;  if  not 
he  reports  once  a  week  as  to  whether  he  has  found  anything  broken 
or  not. 

2.  Is  answered  in  No.  1. 

8.  Have  an  annual  inspection  made  by  the  division  engineer  and 
the  bridge  superintendent,  of  all  bridges  and  culverts,  beginning  zhe 
first  of  September,  and  making  it  continuous  until  the  inspection  is 
completed.  From  this  inspection  a  statement  is  made  of  renewals 
for  the  following  year,  and  also  what  they  would  recommend  for  the 
succeeding  year  to  that.  A  statement  of  all  material  required  is 
made  from  the  fall  inspectiou  for  the  next  year,  and  requisitions  or 
contracts  made  fur  same. 

We  anticipate  the  fall  inspection  by  the  previous  year's  record  so 
that  the  principal  assistant  engineer  or  myself  make  personal  exam- 
ination of  the  bridges  that  are  recommended  for  the  following  year, 
and  if  it  agrees  with  the  fall  inspectiim  report,  then  it  is  passed  as 
noted  above.  From  this  inspectiou,  both  of  bridges  and  buildings,  a 
report  is  written  in  full;  one  copy  for  use  of  the  bridge  superin- 
tendent, one  copy  to  the  division  superintendent,  one  copy  to  the 
office  of  the  chief  engineer,  and  one  to  the  office  of  the  division 
engineer. 

Monthly  statements  are  made  out  by  the  bridge  superintendent, 
showing  the  work  accomplished,  and  the  annual  reports  are  checked 
by  these  monthly  statements.  Estimates  are  made  of  the  same,  and 
actual  cost  of  same  are  assembled  so  as  to  make  a  comparison. 

4.  Would  recommend  a  capable  bridge  inspector  for  a  large  rail- 
road. Keep  him  on  the  road  all  the  time,  making  inspection  of  truss 
and  girder  bridges. 

5.  Answered  by  bridge  inspection  book,  copy  of  which  I  send  you. 

6.  Have  stated  how  the  inspection  was  made.  If  it  is  a  very  busy 
line,  with  a  great  many  trains,  a  hand  car  is  used;  if  not  a  very  busy 
track,  furnish  an  engine  and  coach  to  make  the  inspection.  They  use 
a  long-handled  prod;  also  have  an  auger,  so  that  in  the  event  of 
wooden  truss  bridges  they  can  be  bored. 
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7.  Do  not  expect  them  to  make  any  inspection,  but  the  rule  is  for 
them  to  examine  culverts  and  bridges,  and  especially  see  that  the 
waterways  are  cleaned  out. 

8.  Yes. 

9.  Twenty  feet. 

10.  At  the  annual  inspections  they  should  be  looked  after  very  care- 
fully, and  also  after  any  unusual  Hood  water. 

11.  Under  each  division  superintendent  there  is  a  bridge  superin- 
tendent, or  supervisor,  who  reports  to  the  division  superintendent, 
and  carries  out  the  recommendations  of  the  bridge  work  as  approved 
by  the  chief  engineer,  for  which  he  gets  detailed  information  from 
whan  is  called  a  work  order. 

In  the  case  of  large  pieces  of  masonry,  or  the  erection  of  large 
girders  and  trusses,  the  engineering  department  organize  force  to  do 
this  class  of  work. 

Note  by  Committee, — The  printed  instructions  are  in  similar  form  to 
those  of  the  Chicago  &  Northwestern  Railway.  The  field  book,  4^ 
inches  X  Oi  inches,  is  similar  to  typical  form  *'K,^*  excepting  tliat  the 
blank  page  for  remarks  is  omitted  and  in  its  place  blank  columns  for 
reporting  in  detail  the  condition  of  trestle  piles,  caps,  etc.  Three 
supplemental  sheet  reports  are  used,  similar  to  those  described  for 
the  Oregon  Short  Line  Railroad,  one  a  compilation  from  the  field 
book  of  repairs  required,  a  second  one  for  estimates  of  cost  and  actual 
cost,  and  a  third  one  for  bridge  superintendent's  monthly  report  of 
work  done. 

Hunter  McDonald,  Chit^  Engineer,  Nashville,  Chattanooga  d:  St,  Louis 
Railway : 

1.  Frequent  inspections  by  bridge  supervisors  are  made  oneachdivi 
sion,  generally  about  four  times  a  year,  needed  repairs  are  noted  and 
promptly  made.  No  reports  are  made  nor  are  any  blanks  provided 
for  same.  Annually  the  chief  engineer  accompanied  by  bridge  super- 
visor of  each  division  inspects  every  bridge  on  the  system,  preserv- 
ing a  record  of  his  notes  in  a  book  so  arranged  that  each  year's 
inspection  is  always  in  sight.  Repairs  and  renewals  for  the  ensuing 
year  are  hiid  out  on  this  inspection.  Copies  of  these  notes  are  fur- 
nished the  supervisors  for  guidance  and  the  work  done  is  checked  over 
on  the  next  annual  inspection. 

2.  We  keep  no  bridge  inspectors. 

3.  See  answer  to  No.  1. 

4.  In  addition  to  inspection,  noted  in  No.  1,  supervisors  are  re- 
quired to  ride  over  their  entire  division  once  a  month  on  the  engine 
of  the  fastest  train  in  each  direction,  reporting  results  to  the  chief 
engineer  and  stating  what  steps  have  been  taken  to  remedy  bad 
riding. 

5.  On  trestle  work,  decay  of  timber,  loose  bolts,  surface  and  line 
engage  our  principal  attention  on  all  inspections;  on  truss  bridges 
condition  of  paint,  loose  or  churning  parts,  condition  of  floor  ana 
masonry.  On  all  bridges  behavior  unaer  traffic  is  carefully  looked 
after. 

6.  Annual  inspection  of  bridges  is  made  with  engine  and  coach. 
Inspections  by  supervisors  are  made  by  motor  cars  and  light  hand 
cars.  A  long-handled  hammer  and  small  steel  bar  for  testing  decayed 
timber  are  usually  carried. 
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7.  We  do  not  depend  on  track  department  for  inspection  of  bridges 
or  culverts,  except  tliat  track  walkers  are  required  to  sweep  cinders 
off  of  iron  and  masonry  of  bridges  once  a  week.  Section  men  are 
required  to  report  any  defects  which  they  may  find  and  to  remove 
driftwood  from  the  mouth  of  culverts  and  small  trestles  and  inflam- 
mable material  from  under  all  trestles. 

8.  Bridge  supervisors  have  charge  of  bridges  and  culverts.  Inspec- 
tions of  culverts  are  usually  made  by  the  cliief  engineer  in  the  spring 
in  the  same  manner  that  bridges  are  inspected  in  the  fall,  but  only 
such  culverts  as  are  reported  giving  trouble  are  examined.  Super- 
visors make  inspection  of  culverts  in  the  same  manner. 

9.  I  have  never  been  able  to  reach  a  satisfactory  d  istinction  between 
a  culvert  and  a  bridge.  We  number  all  bridges,  and  usually  put  num- 
bers on  everything  whicli  has  cross-ties  regardless  of  its  lenufth. 
Stone  arches  of  40  and  50  feet  span,  on  this  nlau,  are  considered 
culverts.  Your  committee  would  confer  a  great  benefit  on  the  profes- 
sion if  satisfactory  definitions  of  bridges,  culverts,  trestles,  and  via- 
ducts can  be  readied. 

10.  I  consider  the  masonry  and  foundation  of  bridges  one  of  the 
most  important  items  of  inspection. 

11 .  The  chief  engineer  has  direct  charge  of  all  bridges  and  culverts, 
division  superintendents  not  being  responsible  tlierefor.  Bridge 
supervisors  on  each  division  report  directly  to  the  chief  engineer. 
Bridge  supervisors  have  under  their  charge  foremen  of  masonry,  con- 
crete gangs,  and  carpenter  gangs.  These  gangs  are  properly  equipped 
for  their  work,  being  housed  in  boarding-cars  for  convenient  moving 
from  place  to  place. 

I  enclose  copy  of  foreman's  monthly  report  of  work  done  during 
the  month;  also  leaf  from  bridge  inspection  book,  which  is  used  by 
all  bridge  supervisors  and  the  chief  engineer. 

Note  by  Committee. — The  inspection  book  is  8  J  inches  x  4^  inches.  On 
the  left  page  there  are  blank  columns  for  bridge  list  and  data  relative 
to  date  of  building  masonry,  piling,  iron,  paint,  deck,  etc.  The  right 
page  is  divided  into  four  sections,  each  one  for  recording  the  inspec- 
tion and  construction  notes  for  various  periods  or  years. 

L  O.  Walker,  Assistant  Engineer,  Nashville,  Chattanooga  &  St.  Louis 
Hailway : 

I  have  consulted  with  our  chief  engineer,  Mr.  Hunter  McDonald, 
and  he  has  furnished  you  an  answer  to  your  circular  for  our  system. 

In  his  answer  to  Question  No.  7. — I  think  you  and  every  other 
bridge  man  is  awa:  e  that  section  men  do  as  little  of  this  sort  of  work 
as  they  can. 

Question  No.  8. — I  would  emphasize  further  than  our  chief  engi- 
neer has  and  say  that  culverts  should  certainly  be  in  the  hands  of  the 
bridge  department. 

Question  No.  9. — In  answering  this  question  put  by  committee  of 
the  Railway  Engineering  and  Maintenance  of  Way  Association,  I 
used  this  language:  '*  I  think  a  structure  is  a  bridge  when  it  depends 
for  its  support  upon  distinct  piers  or  bents.  It  is  a  culvert  when  it 
depends  upon  the  invert  or  bottom  of  the  structure,  as  the  case  may 
be." 

Will  state  further  that  for  culvert  inspection  I  always  use  a  mirror 
about  16  inches  x  20  inches  in  size  to  throw  the  sunlight  into  the  cul- 
vert. I  find  it  of  immense  assistance  in  detecting;  cracks  or  anything 
out  of  shape  in  pipe  culverts  from  12  inches  to  24  inches  in  diameter. 
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Even  where  it  is  necessary  to  liave  a  man  go  througli,  it  is  of  great 
assistance  to  Hash  the  light  behind  him  so  he  can  examine  everything 
closely.  This  would  naturally  come  under  the  head  of  tools  used  in 
inspection. 

J?.  Monlford,  Chief  Engineer^  Louiwille  <fe  Xctshville  Railroad: 

I  send  you  herewith  **  Instructions  for  Inspection  of  Bridges,  Tres- 
tles, and  Tunnels,*'  dated  February  1,  1903.  Tliis  book  answers  all 
the  questions,  I  think,  called  for  in  your  circular,  and  shows  the  sys- 
tem used  by  this  road  for  the  inspection  of  bridges.  I  also  enclose 
form  657,  sheet  No.  1,  which  is  a  sample.  Each  division  lias  a  sheet 
similar  to  this  one,  and  on  tliese  sheets  the  bridge  foreman  reports  to 
the  bridge  supervisor,  and  the  bridge  supervisor  to  the  division 
superintendent  and  the  bridge  engineer,  and  tlio  division  superin- 
tendent and  the  bridge  engineer  to  the  chief  engineer.  I  also  enclose 
form  6ii.3,  showing  tlie  weekly  report  of  work  done  by  each  working 
gang  made  out  by  the  bridge  supervisor;  also  form  632,  sliowing  the 
work  contemplated  to  be  done  during  the  coming  month  by  each 
working  gang. 

In  addition  to  the  above  reports  we  have  a  bridge  engineer,  who 
goes  over  the  entire  system  on  a  hand  car,  and  makes  inspections  and 
reports  direct  to  tlie  chief  engineer,  who  issues  such  instructions  as 
he  thinks  proper  to  the  division  superintendents.  This  bridge  engi- 
neer also  inspects  the  new  bridges  in  course  of  construction,  report- 
ing to  the  chief  engineer. 

Note  by  Committee, — Form  657  is  an  office  form,  issued  as  a  separate 
sheet,  23  inches  x  18  inches,  witli  the  bridge  list  and  data  printed  on 
the  left  and  columns  for  date  of  inspection,  condition  of  masonry, 
and  condition  of  structure  at  date  of  inspection. 

Charles  S.  Churchill^  Chief  Engineer^  Norfolk  ct  Western  Railway : 

1.  Our  system  of  bridge  inspection  requires  that  the  general  bridge 
inspector,  who  is  an  assistant  of  the  cliief  engineer,  shall  go  over  the 
entire  system  twice  each  year,  the  main  inspection  being  held  in  the 
fall.  The  regulations  covering  inspection  are  clearly  shown  in  the 
bridge  inspection  book. 

2.  We  keep  a  regular  bridge  inspector  whose  title  is  general  bridge 
inspector. 

3.  The  master  carpenter  is  held  responsible  for  the  bridges  on  his 
division,  and  is  required  to  inspect  bridges  currently  and  makeareport 
thereon  after  a  personal  inspection  once  each  two  months  on  tlie 
sheets.  Form  M.  W.  46.  These  reports  are  filed  in  the  office  of  the  chief 
engineer,  wliere  estimates  are  made  at  the  beginning  of  the  year  of 
repairs  to  be  undertaken  during  that  year. 

4  and  5.  Our  bridge  inspection  includes  every  class  of  bridge  con- 
struction; condition  of  steel  structures,  rivets,  etc.;  and  also  condi' 
tion  of  masonry,  and  detailed  condition  of  all  timber  work. 

6.  Our  general  bridge  inspector  goes  over  the  road  with  a  gasoline 
motor  car.  The  tools  that  he  and  the  master  carpenter  take  with 
them  are  generally  auger  and  hammer  for  testing  rivets;  the  hammer 
has  a  sliarp  point  also  for  testing  the  timber.  He  also  has  a  caliperi 
rule,  and  tape  line. 

7.  The  road  master  inspects  culverts  periodically,  and  is  held  wholly 
responsible  for  culverts.  The  annual  inspection  of  culverts  is  made 
in  November  each  year,  from  which  estimate  is  prepared  in  the  office 
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of  chief  engineer  of  tlie  repairs  to  bo  undertaken  during  the  following 
year.  The  roadmaster  of  each  division  reports  to  the  superintendent 
of  the  division,  and  the  condition  of  cuiverts  is  reported  oii  form 
M.  W.  47,  this  report  being  made  by  the  superintendent  from  infor- 
mation furnished  by  the  roadmaster,  and  reaches  the  office  of  the 
chief  engineer  through  the  general  superintendent. 

8.  We  think  it  is  unnecessary  for  the  bridge  department  to  inspect 
culverts  unless  some  question  arises  as  to  amount  of  drainage,  form 
of  construction,  etc. 

0.  The  minimum  opening  of  road-bed  which  we  class  a  bridge  is 
8  feet. 

10.  The  master  carpenter  is  held  responsible  for  foundations  of 
bridges  that  are  constructed  by  company  forces,  and  is  obliged  to 
report  on  the  condition  of  foundatiou  before  actually  starling  tlie  lay- 
ing of  new  masonry.  New  masonry  laid  under  contract  is  not  started 
until  foundation  lias  been  examined  and  approved  by  the  representar 
tive  of  the  chief  engineer. 

11.  The  organization  of  this  road  makes  the  division  superintendent 
responsible  for  the  proper  repair  and  maintenance  of  structures  ou 
his  own  division.  He  lias  a  roadmaster  for  track  work  and  culvert 
repairs,  and  a  master  carpenter  for  bridge  work.  The  division 
superintendent  reports  to  general  superintendent,  and  general  super- 
intendent reports  to  the  chief  engineer  in  maintenance  matters.  The 
chief  engineer  is  assisted  by  principal  assistant  engineer,  bridge  engi- 
neer, and  assistant  engineers;  also  general  bridge  inspector,  and 
through  these  assistants  new  structures  are  erected,  and  through  the 
geueml  bridge  inspector  the  method  of  inspection  is  carried  out  as 
provided  in  the  bridge  inspection  book.  The  general  bridge  inspector 
and  the  master  carpenter  of  the  particular  division  on  which  inspec- 
tion is  being  taken  both  take  record  of  the  inspection.  The  master 
carpenter  uses  his  record  for  reporting  to  his  superintendent  and  for 
making  requisitions  for  material.  The  general  bridge  inspector  uses 
his  copy  for  preparing  estimates  for  the  ensuing  year,  and  for  check- 
Insr  requisitions  as  they  come  through  to  the  chief  engineer,  and 
forms  the  basis  of  providing  an  allotment  of  forces  by  the  chief  engi- 
neer for  the  year's  work.  The  allotment  of  forces  and  the  work  to  be 
done  for  the  year  is  laid  out  in  accordance  with  work  sheets. 

y^ote  by  Committee, — The  field  inspection  is  recorded  on  a  form  sim- 
ilar to  recommended  form  **C,*'  issued  in  a  book,  byi  inches  by  8 
inches,  with  instruciion  rules  printed  in  front  of  book.  The  head- 
ings are:  Bridge  No.,  Spans,  Kind,  Length,  Height,  Date  Inspected, 
Condition  of  Bridjre  and  Description  of  Work  to  oe  Done,  Oak,  Pine, 
Cost  of  Material,  Labor,  Total  Cost. 

Form  MW  46  is  an  office  sheet  form,  19  inches  by  17  inches,  with 
bridge  list  and  data  printed  on  left,  and  columns  for  date  of  inspec- 
tion, remarks  on  conciition,  and  repairs  made  since  last  report. 

Form  MW  47  is  similar  to  recommended  form  **B,'*  issued  in 
sheets,  8^  inches  by  1S)(  inches,  and  used  for  inspection  of  culverts, 
pipes,  pit  cattle-guards,  etc.  The  headings  are:  Location,  Descrip- 
tion, Size  or  Span,  Length,  Number  of  Tracks,  Condition,  Remarks. 

The  "Work  Sheets"  referred  to  by  Mr.  Churchill  give  very  com- 
plete data  as  to  estimated  and  actual  costs  of  repairs,  also  compara- 
tive forecasts  of  relative  costs  of  repairing  or  replacing,  more  particu- 
larly with  reference  to  filling  in  trestles. 
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W.  Hunter,  Chirf  Engineer ^  Philadelphia  d;  Reading  Railway : 

On  our  lines  the  foremen  carpenters  and  foremen  masons  are  re- 

Snired  to  make  frequent  examinations  of  all  bridges  and  their  foun- 
ations. 

In  the  spring  of  tlie  year  the  enf^ineer  of  bridges,  accompanied  by 
the  foremen  carpenters  of  tlie  various  divisions,  goes  over  the  road 
in  special  train,  and  examines  all  tlie  bridges  of  ten  feet  span  and 
over,  iucludiug  arches.  The  tools  used  are  hammers,  augers,  atid 
pointed  bars,  and  the  principal  points  examined  are  the  condition 
of  joints,  adjustments,  bearings  on  masonry,  painting,  floor,  and 
masonry. 

When  field  examination  is  completed  on  each  division,  a  type- 
written report,  mentioning  each  biidge  and  such  repairs  as  are  re- 
Siiired,  is  made  to  tiie  first  vice-president,  who  transmits  a  copy  to 
le  divinion  superintendent,  who  makes  the  repairs  noted. 

In  addition  to  the  annual  inspection  the  engineer  of  bridges  makes 
moro  frequent  inspection  of  such  bridges  as  require  it,  and  an  inspec* 
tor  is  kept  constantly  at  work  going  over  the  details  of  the  bridges. 

Culverts  should  be  inspected  and  kept  up  by  the  roadway  depart- 
ment. 

We  class  as  a  "  bridge  **  openings  of  10  feet  or  greater. 

Masonry  and  foundations  are  examined  at  the  annual  inspection, 
but  frequent  examinations  are  made  by  foremen  masons,  particularly 
after  heavy  freshets. 

The  bridge  department  consists  of  the  engineer  of  bridges,  several 
di*aftsmen.  shop,  mill,  and  field  inspector. 

J.  5,  P.  TTeefc*,  Chirf  Engineer ,  Burlington  <fe  Missouri  River  Railroad 
in  Nebraska  : 

1.  Our  bridge  inspection  is  made  in  the  fall  and  in  the  spring  by 
the  general  bridge  superintendent,  accompanied  by  the  division 
superintendent  on  each  division.  We  have  no  blank  form  of  report, 
but  the  report  is  written  and  sent  to  each  division  superintendent 
immediately  after  the  inspection,  with  instructions  to  carry  out  the 
suggestions  offered. 

2.  Our  bridge  inspectors  are  the  general  superintendent  of  bridf^es 
and  the  division  superintendent  of  oridges,  who  make  a  semi-annual 
examination  of  all  the  bridges  on  the  road. 

8.  Our  inspection  is  made  semi-annually.  The  reports  are  written 
as  soon  as  possible  after  the  inspection.  They  are  submitted  to  the 
chief  engineer  for  approval,  and  filed  ultimately  in  the  office  of  the 
chief  engineer. 

4.  There  is  no  other  class  of  bridge  inspection  that  I  would  recom- 
mend. 

5.  The  bridges  are  examined  as  to  their  condition;  the  condition 
of  the  ends  of  the  stringers  examined  closely;  cracked  and  defective 
stringers  are  looked  for;  defective  or  rotten  caps:  the  piling  is  exam- 
ined; in  short,  a  close  examination  is  made  oy  two  men  of  the 
bridges,  and  notes  taken  recommending  either  a  renewal  or  certain 
patching  up,  if  such  patching  will  answer  in  the  opinion  of  the  super- 
intendents. 

6.  The  bridge  superintendent  has  a  special  train;  he  stops  at  each 
bridge;  walks  under  the  bridge,  examining  all  he  can  see,  and  over 
the  bridge  on  top  of  the  ties.  Previous  to  the  examination  of  the 
bridges  in  the  fall,  all  the  piles  are  dug  around  by  the  bridge  men. 
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BO  that  their  condition  at  the  ground  line  can  be  critically  examined; 
all  of  the  rotten  sap  is  cut  oft  by  the  bridge  men  and  the  condition  of 
the  piles  examined.  The  bridge  superintendent  usually  carries  a 
light  steel  bar,  with  which  he  can  test  the  condition  of  the  wood  if 
necessary.  He  also  carries  a  brace  and  bit,  so  he  can  bore  the  wood 
if  he  is  suspicious  of  it,  and  in  case  of  very  grave  suspicions,  he  rec- 
ommends the  thorough  overhauling  of  the  bridge,  examined  by  a 
local  bridge  foreman. 

7.  We  do  not  depend  upon  the  track  department  at  all  for  inspec- 
tion of  bridges  and  culverts. 

8.  Our  culverts  are  inspected  by  the  local  bridge  foremen.  The 
larg%culverts  are  inspected  by  the  general  bridge  superintendents  in 
company  with  the  division  superintendent 

9.  Any  opening  coming  up  to  the  track  which  has  any  kind  of 
stringers  and  ties,  a  clear  opening  of  5  feet  or  over,  is  called  a 
bridge. 

10.  The  masonry  and  foundation  of  bridges,  I  think,  should  be  in- 
spected by  the  bridge  department  very  carefully.  Our  records  usu- 
ally show  the  depth  of  these  foundations,  and  also  the  character  and 
kind  of  material,  and  inspection  shows  how  the  material  is  lasting, 
and  necessary  repairs  can  be  suggested  on  each  inspection. 

11.  Our  organization  of  the  bridge  department  is  as  follows: 

Our  whole  road,  about  4,500  miles,  is  divided  into  five  operating 
divisions.  Each  of  these  divisions  has  its  own  superintendent,  and 
each  of  the  divisions  has  a  bridge  superintendent.  The  bridge  super- 
intendent reports  to  the  general  briage  superintendent  in  all  matters 
relating  to  tlie  repairs  of  renewals  of  bridges.  Tlie  bridge  superin- 
tendent is  under  the  authority  of  the  division  superintendent,  and  all 
pay-rolls  are  carried  in  the  division  superintendent's  office. 

All  plans  of  permanent'structures  are  made  in  the  chief  engineer's 
office,  the  general  bridge  superintendent  being  an  adjunct  and  a  part 
of  the  chief  engineer's  operating  force. 

All  the  records  of  the  oridgesare  kept  in  the  chief  engineer's  office, 
subject  at  all  times  to  the  inspection  and  use  of  the  general  bridge 
superintendent.  < 

In  addition  to  the  method  of  bridge  inspection  outlined  above, 
twice  each  year  our  high  authority  on  bridges,  our  consulting  engi- 
neer previous  to  his  death,  now  our  general  bridge  engineer,  inspects 
all  iron  bridges  of  spans  of  24  feet  or  more.  This  inspection  is  made 
in  company  with  the  chief  engineer  of  the  road,  with  the  general 
bridge  superintendent  and  with  the  division  bridge  superintendents 
on  their  respective  divisions. 

This  work  is  done  with  a  special  train,  which  stops  at  all  bridges 
of  the  size  given,  and  the  bridge  engineer  of  the  system  makes  a 
report  of  the  condition  of  all  these  bridges  and  makes  recommenda- 
tions for  their  repair,  and,  if  necessary,  for  their  renewal  and 
change. 

The  record  of  our  inspection  ^s  typewritten  and  sent  to  the  general 
manager's  office,  where  it  is  filed.  Copies  of  it  are  filed  in  the  chief 
engineer's  office. 

We  do  not  have  a  very  elaborate  system  of  blanks.  Our  superin- 
tendents and  engineers  are  provided  with  a  list  of  the  bridges,  show- 
ing their  number  and  location,  showing  the  length  of  the  bridges,  the 
size  of  the  chords  in  stringer  bridges,  the  date  of  erection,  and  the 
remarks  and  suggestions  that  were  made  on  the  previous  inspec- 
tion. 
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All  of  our  masonry  structures  have  marks  showinpr  the  depth  to  the 
foundation.  AU  of  our  pile  structures  have  marks  showing  the  dis- 
tance to  the  point  of  the  pile,  so  that  on  inspection  it  can  easily  be 
ascertained  wliether  the  fi^round  is  washing  dangerously  near  the 
points  of  the  piles  and  the  oottom  of  the  foundation,  and  gives  us  an 
opportunity  to  prevent  trouble. 

JB.  H.  Bryant,  Chirf  Engineer^  Colorado  Midland  Railtoay : 

You  will  find  attached  copy  of  our  form, No.  1501,  on  which  our  bridge 
inspector  makes  his  report  showing  the  condition  of  bridges  and  other 
structures.  The  ruled  side  of  this  form  is  used  by  the  foreman  of 
the  bridge  gang  that  makes  the  repairs  to  report  the  labor  and 
material  expended,  and  such  other  information  as  we  require  of  him. 

In  regard  to  your  questions  I  will  say: 

1.  It  is  our  intention  that  every  bridge  on  our  line  shall  be  inspected 
once  every  thirty  days,  and  as  a  rule  this  is  done. 

2.  We  keep  a  regular  bridge  inspector,  employed  to  inspect  bridges 
and  do  nothing  elbc. 

8.  The  general  foreman  of  bridges  and  buildings  inspects  bridges 
himself  as  he  goes  over  the  road  and  has  opportunity,  and  once  a  year 
I  aim  to  make  an  inspection  of  every  structure  on  the  road  with  the 
bridge  inspector  and  general  foreman  of  bridges  and  buildings, 
and  usually  have  tlte  road  masters  with  me  at  the  same  time,  that 
track  matters  may  be  taken  up  and  discussed  in  connection  with  the 
bridges.  My  last  general  inspection  was  made  during  the  months  of 
May  and  June  last  year. 

4.  In  riveted  work  we  expect  our  bridge  inspector  will  at  least  once 
a  year  tap  every  rivet  in  every  riveted  structure  on  the  line,  to  be  sure 
that  no  rivets  are  working  loose  as  the  result  of  somewhat  excessive 
strains  our  iron  bridges  are  subjected  to  on  account  of  increase  in  the 
weight  of  our  engines  and  other  equipment. 

5.  Inspection  is  supposed  to  be  close  enough  to  show  that  every 
member  in  every  structure  inspected  is  in  proper  condition  to  be  con- 
tinued in  service. 

6.  Inspector  is  provided  with  a  light  velocipede  car  which  he  is  able 
to  handle  alone,  but  on  account  of  the  heavy  grades  that  are  on  our 
line  he  is  compelled  to  take  his  car  to  the  summit  of  the  grades  on 
our  trains  ana  ride  down  hill  to  make  his  inspections.  He  is  provided 
with  a  hammer  for  sounding  timbers,  with  an  auger  for  boring  if 
necessary,  and  with  a  bar  witli  a  broad  blade  on  one  end  and  a  sharp 
point  on  the  other.  The  shovel  blade  on  one  end  is  used  to  dig  out 
piles  and  timbers  that  are  partly  buried  that  examination  may  be 
made  below  the  ground  line,  and  the  shai'p  point  is  made  for  prod- 
ding into  the  timber  to  see  if  it  has  begun  to  decay. 

7.  We  do  not  depend  upon  the  track  department  for  the  current  in- 
spection of  bridges,  but  do  expect  every  section  foreman  will  send 
report  by  wire  if  any  bridge  on  his  section  seems  to  reauiro  atten- 
tion. We  require  section  men  to  keep  culverts  free  from  brush,  dirt, 
and  other  such  things  that  they  may  be  in  condition  at  all  times  to 
carry  o£[  water  that  may  accumulate  above  our  embankments. 

8.  We  hold  our  bridge  department  responsible  for  culverts  as  well 
as  bridges. 

9.  We  style  everything  a  bridge  that  has  an  opening  up  to  the  bo<r 
tom  of  the  ties  in  our  track,  even  if  it  is  not  more  than  four  or  six 
feet  long. 
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10,  We  expect  our  bridge  inspector  and  others  holding  positions  of 
responsibility  in  the  bricQ^e  and  building  department  to  watch  the 
masonry  and  foundations  of  the  bridges  just  as  they  do  all  other  por- 
tions of  the  structures.  Our  bridge  and  building  department  is  made 
up  of  a  general  foreman  of  bridges  and  buildings,  a  bridge  inspector, 
a  general  foreman  of  water  service,  and  as  many  gangs  of  carpenters 
of  eight  men  each  in  charge  of  a  foreman,  as  mayoe  necessary  to 
handle  the  work  we  have  on  hand  from  time  to  time. 

Note  hy  Committee, — The  form  referred  to  above  is  a  foreman's  work 
report,  on  the  blank  back  of  which  the  bridge  inspector  reports  the 
condition  of  the  structure  and  work  that  has  to  be  done. 

L,  F,  GoodaUj  Chirf  Engineer,  Burlington  Route : 

1.  We  have  no  regular  svstem  for  current  inspection  of  bridges.  It 
is  made  irregularly  by  bridge  men,  bridge  foremen,  and  bridge  super- 
intendents. No  special  reports  are  made  and  we  have  no  report 
blanks. 

2.  We  do  not  keep  a  regular  bridge  inspector  for  the  current  inspec- 
tion of  bridges. 

3.  All  truss  and  girder  bridges  over  twenty  feet  in  length  are  in- 
spected semi-annually  by  the  consulting  engineer  accompanied  by  the 
cnief  engineer,  superintendent  of  bridges,  and  superintendent  of 
masonry.  The  report  is  made  by  the  consulting  engineer  to  tbe  sec- 
ond vice-president  and  general  manager,  copv  being  furnished  to  the 
chief  engineer.  I  presume  the  report  can  oe  said  to  be  ultimately 
filed  in  the  office  of  the  general  manager.  We  have  no  regular  form 
of  report,  but  typewrite  the  notes  made  in  the  field.  On  receipt  of  this 
report  the  general  manager  advises  either  the  general  superintendent 
or  chief  engineer,  or  both,  to  do  the  work  as  recommended. 

4.  Once  a  year  a  specially  engaged  consulting  engineer  examines 
our  large  bridges  across  the  Missouri  and  Mississippi  rivers.  He  is 
accompanied  by  the  consulting  engineer,  chief  engineer,  superin- 
tendent of  bridges,  and  superintendent  of  masonry,  and  his  report  ia 
made  to  the  second  vice-president,  copies  being  furnished  to  tlie  gen- 
eral manager  and  chief  engineer  and  instructions  are  given  by  the 
second  vice-president  to  the  general  manager  and  he  to  the  general 
superintendent  and  chief  engineer  to  have  the  work  done. 

5.  This  is  a  hard  question  to  answer.  The  whole  bridge  is  in- 
tended to  be  inspected.  One  of  the  particular  things  is  we  examine 
the  attachments  of  the  stringers  to  the  floor  beams  and  floor  beams 
to  posts  in  Pratt  spans. 

6.  For  tlie  inspections  described  under  three  and  four,  special  car 
and  train  is  furnished  for  the  inspectors  and  a  number  ox  tools  are 
carried ;  an  auger,  hand  level,  machinist's  hammer,  tape,  and  a  bar  for 
"prodding"  piles. 

7.  Track  department  is  supposed  to  inspect  bridges  and  culverts  to 
see  that  nothing  material  is  out  of  the  way. 

8.  Do  not  think  it  necessary  to  have  the  bridge  department  inspect 
culverts. 

0.  All  openings  having  an  area  of  two  square  feet  and  over  are  in- 
cluded in  our  bridge  list.  It  is  pretty  hard  to  fix  a  minimum  limit  to 
be  called  a  bridge,  and  we  have  no  minimum. 

15 
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10.  Bridge  departments  need  not  inspect  masonry  and  foundations 
if  there  is  a  masonry  department;  otherwise  I  think  the  bridj^  de- 
partments should  have  the  whole  care  of  masonry  and  foundations. 

11»  Our  bridffe  department  is  organized  as  follows :  Superintendent 
of  bridges  and  Duildings  and  various  foremen  under  him.  Superin- 
tendents of  bridges  report  to  the  superintendent. 

C  cT.  Parker f  ChUf  Engineer,  RutXand  Railroad: 

I.  Inspections  are  made  of  all  structures  quarterly,  and  more  fre- 
quent, where  conditions  demand,  by  bridge  inspector.  Annual  in- 
spection of  all  structures  made  by  tlie  supervisor  of  bridges  and 
buildings;  first,  second,  and  third  quarter  by  bridge  inspector,  to 
report  on  any  changes  that  may  take  place,  and  changes  checked  off 
from  annual  inspection.  Blank  marked  '*A'*  used  for  annual.  All 
items  for  renewal  or  radical  repairs  marked  '*A^*  that  are  urgent; 
^*B/^  that  ought  to  be  done  but  can  wait  until  next  inspection,  and 
**  C,''  that  can  safely  wait  one  year. 

2*  Yes. 

8.  For  quarterly  inspection  the  inspector  examines  from  annual 
inspections  and  reports  on  any  additional  defects  or  any  work  that 
has  been  done  since  last  inspection.  Inspector's  reports  are  sent  to 
supervisor  of  bridges  and  buildings  and  commented  on ;  checked  off 
and  forwarded  to  the  chief  engineer;  copy  retained  in  supervisor's 
office. 

4.  Yes,  tliat  after  any  storms  of  importance,  inspections  should  be 
made  by  the  section  foreman  and  track  supervisor,  where  posHible, 
to  determine  if  structure  has  been  affected  from  wash,  scour,  etc. 

5.  In  the  annual  inspection  all  points  are  carefully  examined  as  to 
setilements,  conditions  of  masonry  and  foundations;  superstructures 
as  to  elevation  and  line,  c<mdltion  of  rivets,  roller  adjustment,  etc. 
On  wood,  a  thorough  examination  of  any  parts  affected  by  contact. 
The  following  quarterly  inspections  are  to  determine  any  additional 
changes  and  to  see  if  work  done  at  intervals  is  O.  K.,  and  from  this 
check  annual  inspections. 

6.  Inspector  gets  over  road  with  motor  car.  Tools  employed  con- 
siRt  of  brace  and  bits,  log  maul,  rivet  test  hammer,  steel  test  bar  and 
level,  and  plumb  bob  for  masonry  and  span  tests. 

7.  Supervisors  of  track  are  to  Inspect  superficially  quarterly,  and 
report  on  anything,  in  their  opinion,  that  needs  attention  in  thirty 
da^8  or  less.    Report  made  on  blank  marked  **  B.'' 

8.  Culverts  that  would  affect  the  traffic  of  road  by  neglect,  or  that 
require  the  attention  of  carpenters  and  masons,  should  be  inspected 
annually  by  the  supervisor  of  bridges,  along  with  bridge  Inspectitr; 
should  oe  inspected  each  quarter  by  supervisor  of  track  and  eacli 
section  foreman  once  every  week. 

0.  Any  opening  or  span  of  13  feet  or  over  requiring  girder,  rail 
floor,  etc.,  but  not  stone  arches. 

10.  To  the  utmost  possible. 

II.  The  organization  of  bridge  department  consiats  of  supervisor 
of  bridges  and  buiidlnsra,  assistant  supervisor  of  bridges  and  build- 
ings, who  also  acts  as  inspector,  and  division  gang  foreman  in  cfaai^re 
of  restricted  territory,  and  such  additional  assistance- as  tke  work 
demanda,  under  the  direction  of  the  supervisor  of  bridges  atfd  build- 
ings or  his  assistants. 
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Note  by  Committee. — The  bridge  inspector's  report  **A**  is  a  single 
sheet,  n>^  inches  by  9  inches,  similar  to  typical  form  '*F.*'  The 
supervisor's  report  is  a  single  sheet.  8  inches  oy  7  inches,  similar  to 
recommended  form  '*  B,**  used  for  oridges,  culverts,  buildings,  and 
all  classes  of  structures. 

J,  A,  Atwood,  Chirf  Engineer^  Pittsburgh  &  Lake  Erie  Bailroad : 

1.  Current  inspection  of  bridges  is  made  by  local  foreman  of  car- 
penter ?ang,  who  reports  to  the  superintendent  of  bridges  and  build- 
ings. He  reports  as  occasion  demands.  We  have  no  blanks  for  this 
purpose. 

2.  We  do  not. 

3.  Semi-annual  inspections  are  made  by  the  chief  engineer,  accom- 
panied by  his  assistant  chief  engineer,  division  engineers,  superin- 
tendent of  bridges  and  buildings,  consulting  engineer  for  bridges,  aind 
a  stenographer.  Notes  are  taken  of  the  condition  of  each  bridge  and 
are  compared  with  the  notes  taken  at  previous  inspections,  and  such 
action  is  taken  as  seems  to  be  necessary  after  such  comparison  has 
been  made.    These  notes  are  on  file  in  the  chief  engineer's  office. 

4.  None. 

5.  Plans  and  strain  sheets  are  taken  along  on  these  trips  and  are 
examined,  and  the  bridges  themselves  are  carefully  looked  over  by 
our  bridge  expert  for  any  signs  of  weakness. 

6.  The  inspection  is  made  by  a  special  train. 

'  7.  We  do  not  depend  on  the  track  department  for  inspection  of 
bridges,  but  expect  them  to  report  anything  which  they  find  wrong. 

8.  Culverts  should  not  be  inspected  by  bridge  department. 

0.  Ten  feet 

10.  Masonry  and  foundations  of  bridges  should  be  subject  to  in- 
spection by  bridge  department  for  the  sole  purpose  of  reporting  any- 
thing which  goes  wrong.  The  responsibility  for  the  complete  inspec- 
tion and  maintenance  of  the  masonry  and  foundations  should,  how- 
ever, rest  with  other  parties. 

11.  See  No.  1. 

G,  }V,  Smith,  Division  Erecting  Manager,  Western  Division,  American 
Bridge  Company  {formerly  Superintendent  Bridges  and  Buildings^ 
Chicago,  Milwaukee  &  St.  Paul  Bailway) : 

The  subject  being  considered  by  your  committee  is  one  in  which  I 
am  much  interested,  although  my  experience  has  been  with  a  line  on 
which  a  large  portion  of  the,  volume  of  bridge  maintenance  consists 
in  the  construction  of  wooden  bridges.  With  the  C,  M.  &  St.  P.  Ry.  Co. 
I  had  a  few  years*  experience  as  an  inspector  and  several  years'  expe- 
rience afterwards  in  criticising  the  reports  and  recommendations  of 
inspectors.  As  a  consequence  I  have  aeveloped  some  personal  ideas 
regarding  the  subject  which  are,  perhaps,  colored  largely  by  the  sys- 
tem in  effect  on  the  C,  M.  &  St.  P.  Ry.  That  system  will  probably 
be  outlined  by  other  members  of  our  association,  and  I  will,  there- 
fore, frame  my  replies  to  your  questions  so  they  will  indicate  my  idea 
of  good  practice  regarding  the  inspection  of  wooden  bridges.  The 
exact  distribution  of  such  duties  among  employees  must  l>e  deter- 
mined largely  by  the  organization  in  effect,  and  so  far  as  possible  the 
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essential  points  of  inspection  should  be  considered  independent  of 
any  scheme  of  organization.  I  will  reply  to  your  questions  by  the 
number  In  the  circular. 

1.  Begular  inspections  of  bridges  should  be  made  twice  each  year. 
One  of  these  inspections  should  outrank  the  other,  and  might  be 
called  the  official  inspection.  From  this  inspection  the  work  for  the 
year  can  be  outlined  and  the  material  estimated.  It  is  consequently 
preferable  that  the  official  inspection  be  tnade  in  the  fall  of  the  year 
preceding  that  in  which  the  work  is  to  be  done.  On  this  inspection 
there  should  be  required  the  presence  of  a  regular  inspector  and  a 
local  representative  of  the  bridge  department. 

2.  The  employment  of  a  regular  bridge  inspector  is  certainly  pref- 
erable on  lines  large  enough  to  warrant  this  arrangement. 

3.  Quarterly  inspections  are  unnecessary  and  undesirable.  Semi- 
annual inspections  are  good  practice,  but  one  of  these  should  out- 
rank the  other  and  should  outline  all  the  work  required  for  a  year. 
The  secondary  inspection  should  be  merely  a  protection  against  sur- 
prises. I  never  have  used  any  report  blanks,  although  reports  natur- 
ally reduce  themselves  to  a  uniform  style.  Reports  should  contain  a 
specific  description  of  the  work  to  be  done  and  the  material  required 
for  same.  Where  there  is  any  posRibility  of  Question,  the  report  siiould 
contain  alternatives.  Where  a  revision  of  the  line  or  a  different  style 
of  structure  seems  advisable,  the  report  should  contain  recommenda- 
tions to  tliat  effect.  The  inspection  reports  should  be  passed  upon 
by  some  one  in  the  department  competent  to  criticise  and  to  control 
the  work  to  be  done  in  conformity  with  the  policy  laid  down  for  the 
department.  After  drawing  off  the  reports  all  the  information  re- 
quired to  outline  the  work,  the  inspection  report  should  be  filed  in 
tlie  general  office  of  the  bridge  department.  Such  record  as  local 
offices  may  need  can  be  provided  according  to  circumstances. 

'  4.  I  am  not  sure  what  this  question  may  cover,  but  would  advise 
that  on  lines  where  the  pulicv  is  to  replace  wooden  bridges  with 
stone  and  steel  constiuction  the  engineer  who  is  to  have  charge  of 
the  latter  should,  if  possible,  be  the  official  inspector  of  tlie  line. 
This  practice  gives  the  engineer  a  greater  familiarity  with  the  water- 
ways, the  traffic  requirements,  and  many  other  conaitions  that  must 
be  considered,  not  only  in  designing  the  structures,  but  in  carrying 
on  the  work  of  reconstruction.  This  engineer  should  later  on  accum- 
ulate all  the  information  necessary  for  the  use  of  the  drawing  room 
in  making  plans  for  the  new  structure,  and  should  gather  informa- 
tion necessai-y  to  assist  in  determining  the  style  of  structure  to  be 
built 

6.  The  inspection  should  be  made  in  any  way  that  will  permit  a 
thorough  examination  of  all  structures,  regardless  of  the  length  of 
time  required.  Probably  the  most  economical  and  satisfactxiry  way 
is  to  make  the  trip  on  a  hand  car  or  a  motor  car.  In  addition  to 
those  who  are  taking  notes  from  which  the  reports  are  made,  there 
should  be  a  sufficient  number  of  assistants  to  examine  the  structures 
in  detail  as  directed  by  the  inspector.  On  lines  where  a  large  por- 
tion of  the  bridges  are  constructed  of  wood  these  men  will  naturally 
be  bridge  carpenters,  and  ordinarily  there  should  be  not  less  than 
two  ana  perhaps  not  more  than  four. 

For  the  inspection  of  wooden  bridges  the  men  should  be  equipped 
with  small  augers  for  boring  timbers,  with  sharp-pointed  bars  for 
testing  the  piles,  and  with  a  hand  axe,  wrench,  etc.,  for  various  pur- 
poses. 
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7.  The  track  department  can  be  depended  upon  to  furnish  a  hand 
car  and  men  for  carrying  an  inspector  over  the  line,  but  if  there  is 
much  work  for  the  inspector  to  do,  lie  will  prefer  to  have  his  own 
hand  car  and  crew.  So  far  as  judgment  of  tlie  bridges  is  concerned, 
the  track  department  should  not  be  depended  upon  for  anything. 

8.  Culverts  should  be  inspected  by  the  bridge  department,  provided 
they  are  of  sucii  size  or  capacity  that  a  failure  would  be  a  menace  to 
the  safety  of  the  traffic. 

0.  The  line  between  structures  which  are  bridges  and  those  which 
are  not  is,  in  my  experience,  drawn  more  for  the  purpose  of  eliminat- 
ing from  the  bridge  department  duties  and  records  of  those  struc- 
tures which  can  be  left  in  tlie  hands  of  the  track  department  with 
safety  and  economy.  In  my  opinion  every  opening  which  is  not  cov- 
ered by  embankment  or  ballast  and  which  is  spanned  by  stringers, 
regardless  of  their  length,  should  be  considered  as  a  bddge. 

10.  On  all  lines  of  sufficient  size  to  warrant  the  organization  of  a 
bridge  department  that  department  should  inspect  the  masonry  and 
foundations  of  bridges. 

11.  Since  I  am  no  longer  employed  by  any  railway  company  I  can- 
not outline  the  organization  of  any  individual  department.  I  assume 
that  for  the  use  of  your  committee  you  would  nut  care  for  an  outline 
of  my  idea  of  organization,  and  therefore  will  not  go  into  the  matter 
any  farther. 

In  general.  I  will  say  that  in  my  opinion  bridge  inspection  cannot 
be  reduced  to  a  system.  The  only  way  to  secure  satisfactory  results 
is  to  get  the  inspector,  educate  him  by  experience,  and  then  depend 
upon  him  to  make  the  inspection. 

An  inspection  when  properly  made  must  consider  the  whole  situa- 
tion broadly,  and  while  the  inspector  must  be  an  expert  in  the  judg- 
ment of  timber  and  familiar  by  experience  with  its  capacity,  its  rate 
of  deterioration  under  various  conditions,  and  its  capacity  f«ir  fur- 
nishing surprises,  he  must  also  be  competent  in  some  measure  to 
suggest,  while  at  the  site,  the  design  for  a  new  structure  when  recon- 
struction is  necessary.  This  requirement  leads  to  the  selection  of  an 
engineer,  and  nothing  less,  in  my  opinion,  will  be  found  satisfactory. 

A,  Shane,  8ui)erintendent  Roadway,  Toledo,  St.  Louis  <fe  Western  Rail- 
road : 

We  are  very  naturally  of  tho  opinion  that  our  method,  or  the  one 
the  individual  writing  uses,  is  the  best.  So  I  beg  to  advise  as  to  the 
modus  operandi  on  this  road. 

First,  surveillance  of  all  bridges  is  made  by  section  foremen  as  often 
as  possible,  at  least  once  a  week.  A  competent  bridge  inspector  is 
kept  going  all  the  time,  and  he  makes  the  trip  ovpr  tlie  roaa  at  least 
once  every  three  monihs.  He  makes  a  careful  examination  of  all  struc- 
tures, reporting  their  condition  (nnd  calling  particular  attention  to 
defects  that  may  need  prompt  attention),  using  for  ins  such  as  I  attach 
herewith.  These  reports  are  carefully  gone  over  and  such  as  are 
deemed  necessaiy  filed  for  reference  and  used  at  the  semi-annnal  per- 
sonal inspection  of  the  superintendent  of  roadway.  Our  bridge  in- 
spector is  required  to  examine  closely  every  member  of  the  structure, 
and  in  pile  or  wooden  structures  or  wooden  trusses,  members  are 
soundea  or  bored  when  deemed  necessary  to  determine  the  amount 
of  deterioration. 

Our  inspector  is  furnished  with  a  four-wheel  car  and  he  is  charged 
particularly  not  to  hurry  over  his  work.    The  fall  inspection  of 
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bridges  made  by  the  superintendent  of  roadway,  accompanied  by  the 
regular  bridge  inspector,  is  made  with  the  view  of  determining  the 
work  necessaiy  to  oe  dune  during  tlie  remainder  of  the  seascmand 
lay  out  work  for  the  ensuing  year.  A  repoit  is  carefully  compiled  at 
the  end  of  the  year  and  submitted  to  the  management,  showing  the 
condiiion  of  all  structures  and  making  such  recommendations  as  are 
deemed  advisable.  The  spring  inspection  is  to  determine  the  order 
in  which  the  work  should  be  taken.  I  find  that  I  very  seldom  deviate 
from  plans  laid  down  in  these  inspections.  Our  section  foremen  are 
charged  particularly  about  watching  culverts  and  their  inspection  and 
reports  are  depended  upon  in  regard  to  these  openings,  and  as  much 
importance  attached  to  them  as  that  of  the  bridge  inspector,  who  is 
also  required  to  look  them  over  carefully  and  make  report  for  each 
opening.  The  minimum  limit  of  structures  classed  as  bridges  is  four- 
teen feet. 

As  to  the  extent  of  inspection  by  the  bridge  department  of  masonry 
and  foundation,  since  they  are  all  taken  care  of  by  the  department 
on  this  road,  the  inspection  must  necessarily  be  made  by  them. 

As  to  tlie  organization  of  the  department  on  this  road,  the  head  is 
the  superintendent  of  roadway.  The  method  of  dividing  the  depart- 
ment into  divisions  has  been  abolished. 

We  have  as  many  construction  gangs  as  the  requirements  of  the 
road  will  demand,  and  other  gangs,  termed  '*  floating  gangs,**  for  light 
repairs,  assigned  to  certain  territory.  These  foremen  are  instructed 
to  carefully  Took  over  $^,^1  structures  as  they  .move  along,  making  re- 
ports from  time  to  time,  wlienever  they  deem  it  advisable,  withoat 
any  regular  form  or  specified  time.  I  believe  all  such  work  should  be 
done  by  competent  men  and  in  a  systematic  manner  and  they  sliould 
be  cautioned  against  anything  that  tends  toward  being  an  alarmist, 
since  considerable  expense  might  be  incurred  by  having  attention 
called  to  structures  unnecessarily,  but  in  all  cases  it  is  best  to  take 
the  safe  side. 

Special  instructions,  you  will  note,  are  printed  on  back  of  reports 
to  govern  inspectors. 

Note  by  Committee, — The  inspection  blanks  are  separate  sheet 
reports.  For  trestles,  11  x  8i  inches,  similar  to  typical  form  "  G," 
with  vertical  columns  for  the  various  parts  of  the  trestle  and 
horizontal  spaces  for  noting  the  condition  of  each  part  of  each  bent. 
The  headings  are:  Number  of  bent  from  east;  piles;  caps;  posts; 
intermediate  caps;  sills;  stringers;  ties;  guardrail;  diagonal  braces; 
sway  braces;  line  girts;  cross  girts;  remarks. 

For  truss  bridges,  the  forms  are  20  x  5|  inches,  similar  to  typ- 
ical form  *'F,''  with  column  headings:  Number  of  bridge; 
action  under  trains;  approaches;  guardrail;  alignment  and  surface; 
ties;  chords;  main  and  counter  braces;  rods;  floor  beams;  bolts; 
castings;  bedplates  and  rollers ;  rivets;  paint;  abutments  and  piere. 

J.  A,  Dodson,  Assistant  to  General  Manager^  Southern  Railway  : 

1.  Trestles  are  personally  inspected  every  two  months  by  the  bridge 
supervisor  of  the  division. 

Bridges  are  Inspected  every  three  months  by  bridge  supervisor  of 
tlio  division,  together  with  the  division  roadraaster. 

The  structures  are  examined  from  time  to  time,  as  may  be  neces- 
sary, by  the  engineer  of  maintenance  of  way,  and  the  engineer  of 
bridges  and  buildings,  or  his  assistants. 

2.  No,  sir. 

3.  Copies  of  inspection  blanks  are  herewith  attached. 
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4.  Only  as  above. 

5.  Largely  as  referred  to  in  the  printed  blank  attached. 

6.  nand  car,  small  hammer,  and  bar. 

7.  Track  department  should  make  frequent  superficial  examina- 
tions. 

8.  Culverts  should  be  inspected  by  the  track  department  and  track 
supervisor. 

9.  Bridge  is  considered  as  having  trussed  supports  for  the  horizon- 
tal members. 

10.  Masonry  and  bridge  foundations  should  be  inspected  by  the 
roadmaster  and  bridge  supervisor,  with  constant  inspection  by  the 
track  department. 

11.  Bridge  department  is  a  bureau  of  the  maintenance  of  way  de- 
partment, reporting  through  the  roadmaster  or  division  engineer, 
superintendent,  engineer  of  maintenance  of  way,  general  superin- 
tendent, engineer  of  bridges  and  buildings. 

Note  by  Committee. — The  inspection  report  is  a  single  sheet  for  each 
bridge,  folded  double  letter  paper  size,  enumerating  48  items  to  be 
answered  as  to  condition  and  action  taken. 

O.  D.  Killehrevo^  Resident  Engineer^  J.  W,  Morgan,  Supervisor  Bridges 
and  Jiuildings^  and  W.  A.  Fort,  Supervisor  Bridges  and  Buildings, 
Southern  Railway : 

1.  Quarterly  inspection  by  resident  engineer  and  supervisor  bridges 
and  buildings.    (Specimen  blank  enclosed.) 

2.  Do  not  have  regular  inspector.  The  work  is  done  by  supervisor 
of  bridges  and  buildings. 

3.  System  of  bridge  inspection,  quarterly  by  resident  engineer  and 
supervisor  of  bridges  and  buildings.  Reports  sent  to  engineer  of 
bridges  and  buildings  and  filed  iu  his  office. 

4.  On  some  structures,  such  as  Howe  truss,  combination  trusses 
and  light  iron  spans,  we  make  monthly  inspection  and  report  on 
form. 

5.  First,  the  condition  of  masonry.  Second,  see  that  all  members 
are  in  proper  adjustment.  Third,  condition  of  pins;  see  that  all  are 
tight.  Condition  of  rivets  in  truss  and  fioor  system;  look  after  rollers 
and  see  that  truss  is  plumb. 

6.  Inspection  made  on  lever  car.  Tools,  light  hammer  and  pinch 
bar. 

7.  Bo  not  depend  on  track  department  for  report  as  to  condition  of 
bridges,  but  do  to  a  certain  extent  on  culverts  and  trestles. 

8.  Yes,  think  it  necessary  for  bridge  department  to  make  inspec- 
tion of  culverts. 

9.  Twenty-five  feet 

10.  Think  the  inspection  of  all  masonry  and  foundation  work 
should  be  inspected  by  bridge  department. 

11.  Bridge  department  on  a  division  consists  of  four  regular 
bridge  and  trestle  forces  of  foreman  and  ten  men,  one  house  force  of 
foreman  and  ten  men,  one  extra  gang  for  construction  work,  one  fore- 
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man  and  ten  men,  and  one  mason  force  of  foreman  and  from  six  to 
eight  men.  Bridge  supervisor  reports  to  and  receives  all  instructions 
from  resident  engineer. 

Our  trestle  inspection  is  made  every  two  months  and  report  made 
in  note  book  to  resident  engineer,  who  forwards  same  to  engineer  of 
bridges  and  buildings. 

J.  P.  Snoxjo^  Bridge  Engineer^  Boston  &  Maine  Railroad : 

Replying  to  your  circular  letter  regarding  bridge  inspection,  I  will 
begin  by  answering  inquiry  11. 

Our  road  is  maintained  by  the  division  authorities,  each  division 
covering  an  average  of  nearly  800  miles.  The  responsibility  for  all 
structures  is  in  their  hands.  The  chief  engineer  makes  plans  for  and 
executes  all  contract  work  and  other  improvements  of  large  magni- 
tude. The  bridge  engineer  is  subordinate  to  the  chief  engineer,  and 
not  only  makes  plans  for  now  structures,  but  furnishes  reports  for 
various  commissions  and  is  supposed  to  keep  on  file  a  record  of  our 
structures,  which  it  is  necessary,  of  course,  to  keep  up  to  date  by  an 
acquaintance  of  such  changes  as  are  made.  To  get  this  information, 
ana  also  for  the  purpose  of  having  general  knowledge  of  the  condi- 
tion of  the  bridges,  we  have  a  system  of  regular  bridge  inspection. 

1, 2,  3.  We  use  a  member  of  the  engineering  force  to  make  bridge 
inspections,  the  great  bulk  of  which  are  yearly.  A  few,  perhaps  a 
score  in  all,  of  the  structures  which  are  somewhat  unsatisfactory,  we 
inspect  at  intervals  of  three  or  six  months,  depending  upon  the  con- 
dition of  these  structures.  I  enclose  herewith  a  specimen  page  from 
our  field  book,  which  I  think  explains  Itself.  I  also  enclose  a  set  of 
instructions,  which  is  pasted  on  the  front  cover  of  each  book  of 
blanks.  Each  book  contains  100  blanks,  made  of  a  size  which  can 
readily  be  carried  in  the  pocket,  and  the  slips  are  torn  out  when  filled 
in  ana  returned  to  the  bridge  engineer.  The  inspector  also,  if  he 
desires,  fills  out  a  duplicate,  which  he  retains  for  his  information  in 
the  future.  After  these  blanks  are  examined  they  are  entered  in  a 
large  book,  which  contains  all  of  the  bridges  for  a  given  division. 
One  page  is  devoted  to  each  ordinary  structure,  and  the  substance  of 
the  report  is  entered  on  a  single  fine,  using  abbreviations  freely. 
These  reports  are  then  filed  away  in  tin  cases,  so  that  they  can  be 
found  in  the  future  if  required. 

4.  The  division  authorities  are  expected  to  keep  posted  as  to  the 
condition  of  their  structures,  but  they  have  no  formal  method  of  in- 
spection which  results  in  a  record.  Personally,  I  would  recommend 
that  the  track  men  should  report  any  obvious  defect  which  they 
observe  in  their  daily  perambulation  of  the  track,  and  that  the  regu- 
lar annual  or  other  Inspection  should  be  made  by  the  supervisor  of 
bridges,  and  his  report,  after  being  examined  by  his  superintendent, 
be  returned  to  the  chief  engineer's  office.  This,  however,  is  not  our 
system. 

5.  The  blanks  submitted  answer  this  question. 

6.  We  provide  inspectors  with  light  velocipede  cars,  which  they 
use  and  leave  over  night  at  the  stations  which  they  reach,  provided 
they  intend  to  start  from  that  station  the  next  morning.  The  only 
tool  which  they  regularly  carry  is  an  inspecting  hammer  with  a  spike 
point.  They  use  this  hammer  for  testing  rivets  in  iron  bridges,  and 
it  is  also  quite  useful  in  determining  the  soundness  of  timber.  Small 
augers  are  used  on  special  occasions,  but  I  do  not  think  it  advisable 
to  bore  timber  at  each  regular  inspection. 
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7.  So  far  as  the  inspection  described  above  is  concerned,  pertaining 
to  the  engineer  department,  tlie  track  department  is  not  depended  on 
for  assistance. 

8.  I  think  that  box  culverts  should  be  inspected,  but  I  am  very 
glad  to  have  it  omitted  from  our  inspection,  on  account  of  the  large 
amount  of  work  involved  in  going  up  and  down  banks  to  make  this 
inspection.  It  would  considerably  more  than  double  the  work  which 
we  now  do.  I  think  these  should  be  inspected  by  the  track  depart- 
ment reporting  to  the  roadmaster. 

0.  We  inspect  every  opening,  no  matter  if  it  is  not  more  than  two 
feet.  We  have  no  absolute  line  of  demarkation  between  bridges  and 
culverts.  Our  system  of  numbering,  however,  makes  a  division  be- 
tween openings  of  six  feet  span  and  over  and  those  of  less  than  six 
feet  span ;  that  is,  we  give  the  former  a  full  number  and  what  we  call 
a  bridge  post  for  a  marker.  The  latter  we  give  the  number  pertain- 
ing to  the  bridge  next  towards  the  origin  of  numbers  and  add  a  let- 
ter, the  marker  for  these  small  openings  being  of  a  different  form 
and  much  smaller  than  the  bridge  posts. 

10.  I  think  the  masonry  and  foundations  of  bridges  should  be 
inspected  as  much  as  any  portion  of  the  structure. 

Note  by  Committee. — The  inspection  form  is  a  small  book,  one  page 
for  each  bridge,  with  stub  ana  printed  side  items,  similar  to  typical 
form**D." 

C.  P.  Austin,  Supervisor   Bridges  and  liuildings,  Boston   cfc   Maine 
Railroad : 

1.  Semi-annually,  with  inspection  car.  Myself,  foreman,  and  two 
men. 

2.  No. 

3.  Answered  in  No.  1.  No  blanks.  Report  sent  to  superintendent 
of  the  division. 

4.  No. 

5.  Weakness,  decay,  loose  rivets,  or  any  other  defects  liable  to  occur 
to  all  wood  or  iron  bridges. 

6.  Answered  in  No.  1.    But  carry  auger,  bar,  hammer,  etc. 

7.  None. 

8.  Yes,  to  a  certain  extent. 

9.  Six  feet. 

10.  To  the  limit  of  safety. 

11.  None  on  my  division. 

J,  P.  Canty,  Supervisor  Bridges  and  Buildings,  Boston  <fc  Maine  Bail- 
road  : 

The  following  answers  will  apply  to  the  Fitchburg  division  of  the 
Boston  &  Maine  Railroad : 

1.  Herewith  specimen  of  report  blanks  used  on  our  current  inspec- 
tion. These  are  bound  in  book  form,  with  stub,  and  inspector  keeps 
a  duplicate  of  report.  Inspector  starts  in  about  April  1,  and  keeps 
continually  at  work  till  about  August  1.     During  this  time  every 


232 


bridge  on  the  division  has  been  examined  carefully  at  least  once,  and 
some  have  been  inspected  as  many  as  four  times.  Starting  in  once 
more  about  September  1  the  routine  is  repeated,  and  examinations 
are  completed  about  January  1. 

2.  Yes. 

3.  Our  system  answers  for  a  current  and  also  a  semi-annual  inspec- 
tion, as  every  bridge  is  inspected  and  report  made  on  same  at  least 
twice  each  year.  Reports  are  sent  to,  examined  bv,  and  filed  in  office  of 
supervisor  of  bridges  and  buildings.  Twice  each  year  a  list  of  defec- 
tive structures  is  made  out,  and  these  bridges  are  examined  person- 
ally by  supervisor,  who  then  malces  provision  fur  repairs  or  other- 
wise asks  for  authority  to  rebuild. 

The  engineering  department  also  makes  an  independent  examina- 
tion of  bridges,  and  reports  are  sent  to  and  filed  in  office  of  chief 
engineer.  f?om  these  reports  others  are  made  to  comply  with  the 
regulations  of  the  different  states. 

4.  I  think  the  system  used  on  the  Boston  &  Maine  Railroad  has 
merits.  The  supervisor  is  directly  responsible  for  the  maintenance 
of  structures,  but  the  engineering  department  inspectors  may  and  do 
find  defects  not  noticed  by  the  men  directly  responsible. 

5.  A  thorough  examination  of  the  whole  structure,  including  ma- 
sonry, is  made. 

6.  Inspector  travels  over  road  on  foot;  carries  a  small  ship  auger, 
a  pinch  bar,  a  strong  awl  or  punch,  and  a  short  straight-edge. 

7.  We  do  not  depend  on  track  men  to  report  cm  condition  of  bridges, 
but  we  frequently  receive  information  from  them.  Section  foremen 
make  the  only  inspection  which  we  have  for  culverts. 

8.  Xo. 

9.  Six  feet 

10.  I  think  it  is  a  good  idea  to  have  it  understood  that  section  fore- 
men are  supposed  to  look  over  abutments  and  piers  frequently,  never- 
theless, the  bridge  men  should  include  masonry  and  piers  in  their 
inspection  reports. 

11.  Our  road  is  organized  by  divisions,  each  division  being  entirely 
independent  in  organization.  The  engineering  department  covers  all 
divisions,  has  charge  of  designing  structures,  and  takes  care  of  all 
contract  work,  but  is  not  responsible  for  the  maintenance  of  struc- 
tures. 

The  following  shows,  in  a  general  way,  the  organization  of  tlie  por- 
tion of  the  road  department  on  this  division  which  handles  the  bridge 
work : 

Whole  division. — Supervisor  bridges  and  buildings;  clerk;  stenog- 
rapher (share  with  roadmaster);  storekeeper  with  crew  (sliare  with 
roadmaster);  foreman  mason  and  crew;  foreman  painter  and  crew. 

Five  sections,  each  with  a  foreman  carpenter  and  crew. 

Edward  C,  Carter,  Chiff  Engineer ,  Chicago  <fc  North  WeBtem  Bailway  : 

1.  We  have  two  regular  bridge  inspectors  who  are  constantly  on 
the  road  inspecting  bridges. 

2.  Answered  in  No.  1. 

3.  We  have  an  annual  bridge  inspection  in  September,  made  jointly 
by  the  division  engineer  and  the  superintendent   of  bridges  and 
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buildings,  when  recommendations  for  the  next  year's  work  are  made. 
I  attaoh  specimen  of  report  blanks.  The  division  en^neer  reports 
these  to  the  chief  engineer  and  the  superintendent  of  bridges  and 
buildinfrs  to  the  division  superintendent.  These  are  filed  in  tlie 
chief  engineer's  office. 

4.  There  is  also  an  innpection  made  in  April  by  tlie  superintendent 
of  bridges  and  buildings. 

5.  The  object  of  the  September  inspection  is  to  determine  the  con- 
dition of  tlie  structures  and  the  necessity  for  repairs  or  renewals  or 
replacement  by  permanent  structures. 

6.  On  the  September  inspection  the  division  engineer  and  superin- 
tendent of  bridges  and  buildings  go  on  a  hand  car  and  carry  the 
necessarycomplementof  tools  to  make  the  inspection.  The  general 
iUMpectors  have  gasoline  motor  cars  and  caiTy  augers,  bars,  etc. 

7.  The  track  department  looks  after  matters  of  inspection  iu  a  very 
general  way.  They  are  supposed  to  report  anything  they  see  in  the 
way  of  obstructions  in  the  streams  and  clean  off  bridge  seats,  etc. 

8.  Culverts  should  be  inspected  by  the  bridge  department. 

9.  All  openings  under  the  track  that  break  the  continuity  of  the 
road-bed  are  called  bridges,  regardless  of  their  length. 

10.  The  masonry  and  foundations  of  bridges  are  inspected  on  this 
road  at  the  annual  fall  inspection  by  the  engineering  department  and 
superintendent  of  bridges  and  buildings. 

11.  There  is  a  bridge  engineer  reporting  to  the  chief  engineer  and 
has  charge  of  making  of  plans  for  permanent  work  and  standards 
for  both  permanent  and  temporary  work.  All  new  construction  is 
carried  out  on  each  division  by  the  engineering  department.  On 
each  division  there  is  a  superintendent  of  bridges  and  buildings  who 
has  charge  of  the  maintenance  of  bridges  and  buildings  and  reports 
to  the  division  superintendent. 

I  enclose  blanks  used  in  reporting  on  bridge  and  culvert  inspections 
and  instructions  to  the  inspectors. 

Note  by  Committee. — The  inspection  forms  are  similar  to  typical 
form  '*E,"  issued  in  book  form,  4i  x  10  inches,  for  field  use,  and  in 
separate  sheets,  8i  x  18^  inches,  for  office  use,  excepting  the  two 
columns  headed  bridge  number  and  item  number,  as  shown  on  form 
'*  £,"  are  omitted.  The  bridge  number  and  item  are  written  by  hand 
under  the  remarks  column  if  any  special  note  is  to  be  made  for  same. 
Instructions  and  regulations  are  printed  in  the  front  of  each  book. 

C.  A.  Lichty,  Superintendent  Bridges  and  Buildings^  Chicago  A  North 
Western  Bailway : 

Our  regular  inspection  book,  form  Ko.  715,  is  bound  in  book 
form,  with  one  hundred  leaves,  each  leaf  having  space  to  report  six 
bridges;  the  opposite  page  is  for  notes. 

The  instructions  are  bound  iu  front  part  of  each  book.  This  book 
form  715  is  known  as  inspection  book. 

Form  728  is  the  report  sheet,  which  is  filled  out  similar  to  inspection 
book,  and  oopv  furnished  general  superintendent  and  chief  engineer 
after  copying  into  tissue  books.  The  superintendent  of  bridges  and 
buildings  makes  out  one  report  in  iuRpection  book  and  writes  up  one 
book  of  inspection  and  the  division  engineer  does  the  same. 

The  superintendent  of  bridges  and  buildings  makes  estimates  for 
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renewals  and  repairs  of  wooden  structures;  tlie  division  engineer  for 
permanent  work. 

In  reply  to  questions  : 

1.  See  instructions  in  book  form  715. 

2.  This  company  has  a  general  bridge  Inspector  and  an  assistant. 
Each  of  these  two  men  must  go  over  the  entire  system  once  a  year  or 
oftener  (not  at  the  same  time),  and  compare  notes  made  in  regular 
inspection  by  the  superintendent  of  bridges  and  buildings  and  division 
engineer  and  any  additional  notes  he  sees  fit. 

8.  See  instructions,  form  715. 

4.  No. 

6.  Inspection  is  made  on  motor  car,  with  superintendent  of  bridges 
and  buildings,  division  engineer  and  bridge  foreman  (in  his  own 
territory) ;  or  if  motor  car  not  available,  they  are  conducted  over  the 
division  on  regular  hand  car  by  the  regular  bridge  crew,  in  whose 
territory  inspection  is  taking  place.  A  seat  fastened  on  front  of  car 
for  two  men.  Tools  carried:  Sharp  bar  for  prodding  timbers;  auger 
for  testing  timbers;  shovel. 

7.  Only  when  they  notice  something  wrong.  They  are  instructed 
to  examine  each  bridge  carefully  after  heavy  rains  and  freshets,  while 
going  over  their  track. 

8.  Yes.    It  is  the  rule  with  this  company. 

9.  Sixteen  feet. 

10.  Should  be  looked  after  same  as  any  other  subject.  In  special 
cases,  or  cases  of  great  importance,  this  is  done  by  engineering  de- 
partment. 

11.  1.  Bridge  engineer  for  entire  system. 

2.  General  bridge  inspector,  assistant  general  bridge  inspector 

for  entire  system. 

3.  Superintendent  of  bridges  and  buildings  and  division  engi- 

neer, one  division  only. 

4.  As  many  bridge  crews  under  the  superintendent  of  bridges 

and  buildings  as  necessary  for  wood  work. 
As  many  bridge  crews  under  the  division  engineer  as  neces- 
sarv  for  permanent  work! 
Superintendent  bridges  and  buildings  reports  to  division  superin- 
tendent. 
Division  engineer  reports  to  chief  engineer. 

N.  Riney^  Superintendent   Bridges  and  Buildings^  Chicago  <fc  Nortfi 
Western  Eailvoay : 

1.  General  inspection  is  held  in  September  and  April.  In  Septem* 
ber  by  the  division  engineer  and  superintendent  of  bridges  and  build- 
ings and  in  April  by  the  superintendent  of  bridges  and  buildings. 

2.  Yes.    Two  general  bridge  inspectors. 

8.  Division  foreman  and  superintendent  of  bridges  and  buildings 
make  frequent  inspections  of  all  openings  and  trusses.  Bridges  over 
eight  years  old,  if  any  defects  are  discovered,  repairs  are  made  and 
if  they  exceed  $25  an  order  is  asked  for  and  given  for  such  repairs. 

4.  After  heavy  rain  storms  division  foremen  and  section  foremen 
inspect  all  openings  and  report  on  all  that  are  damaged. 
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5.  Piling,  ties,  stringersi  caps,  all  foundations. 

6.  Hand  car  with  four  men.    Auger,  bar,  shovel,  and  steel  prod. 

7.  High  water  on  all  stone  and  timber  culverts  and  all  piers  and 
abutments. 

8.  Yes. 

0.  Twelve  inch  cast  iron  pipe. 

10.  See  instructions  Nos.  10,  20,  21,  22,  and  23. 

11.  Foreman  has  about  84  miles  of  road  to  repair  bridges,  platforms, 
and  stock  yards;  has  one  tool  car  for  a  crew  of  six  to  ten  men,  push 
car  and  hand  car.  When  we  have  special  work,  working  force  is 
engaged  to  assist  on  the  subdivisions,  the  regular  crews  assigned  to 
those  divisions. 

C,  W,  Kelly ^  Superintendent  Bridges  and  Buildings^  Chicago  &  North 
Western  Railway : 

1.  Two  inspections  per  year.  Spring  inspection,  beginning  in 
April,  made  by  the  superintendent  of  bridges  and  buildings  in  com- 
pany with  his  bridge  foremen,  and  all  notations  made  on  form  en- 
closed. Form  enclosed  should  show  the  division  upon  which  inspec- 
tion is  made  and  between  what  two  consecutive  towns  the  bridges 
occur,  and  should  be  signed  and  dated  by  the  officer  making  the  in- 
spection. You  will  notice  that  most  all  members  of  the  different 
character  of  bridges  are  mentioned  in  this  report;  there  is  also  one 
full  blank  page  for  notes;  in  addition  to  this  it  is  usually  customary 
to  carry  a  side  note  book  that  more  extensive  notes  may  be  had.  This 
book  is  then  written  up,  placed  in  tlie  offices  of  the  division  engineer 
andsuperintendent  of  bridges  and  buildings  and  a  thorough  report 
made  oy  letter  to  the  superintendent  of  the  division  by  the  bridge 
and  building  superintendent,  and  to  the  chief  engineer  by  the  divi- 
sion engineer. 

2.  The  North  Western  system  has  a  general  inspector  of  bridges  and 
an  assistant  general  inspector  of  bridges  whose  duty  it  is  to  visit  all 
permanent  work  at  least  once  a  year,  making  report  to  chief  engineer 
on  blanks  furnished  by  the  chief  engineer.  It  is  also  the  duty  of 
these  officials  to  make  any  special  examinations  and  reports  of  bridges 
which  may  be  deemed  necessary. 

3.  Semi-annual  reports.  Spring  inspection  in  April  by  superin- 
tendent of  bridges  and  buildings  and  brid.fice  foremen,  on  report  blanks 
same  as  per  auestion  No.  1.  Fall  inspection  in  September  by  super- 
intendent of  bridges  and  buildings,  division  engineer,  and  bridge  iore- 
men,  on  the  same  reports.  These  reports  are  handled  the  same  as 
explained  in  answer  to  question  No.  1. 

4.  There  is  not. 

5.  All  points  mentioned  in  printed  report  together  with  any  gen- 
eral conditions  or  special  conditions  that  may  oe  suggested  to  the 
inspector. 

6.  Inspection  is  made  in  springtime  on  gasoline  car.  In  fall  in- 
spection generally  on  ball-bearing  hand  car  pumped  by  bridgemen. 
Tools  employed  are  testing  hammer  for  iron  bridges  and  prodding 
bar  for  ties,  guard  rail,  ana  piling;  also  a  shovel  is  employed  to  dig 
the  surface  ground  from  around  piling,  but  this  procedure  usually 
takes  place  some  few  days  before  inspection  is  maae  by  bridge  forces 
in  order  to  save  time. 
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7.  It  is  their  duty  to  report  any  irrejjulaiity  they  may  notice.  They 
are  not^  however,  assigned  to  any  duties  of  inspectiftn,  except  to  re- 
port heavey  bridges  or  bridges  out  of  line  that  may  liave  OKcaped  the 
notice  of  the  superintendent  of  bridges  and  buildings  or  bridge  fore- 
men. Section  forces  are  not  used  even  in  pumping  hand  car  for 
bridge  inspection. 

8.  They  should,  in  order  that  the  bridge  department  may  be  kept 
fully  advised  as  to  tlie  drainage  area,  the  quantity  of  flow  and  velocity 
of  flow.  The  equalization  of  water  on  botli  sides  of  the  embankment. 
The  waterways,  liowever,  are  kept  cleaned  through  culverts  and 
pipes  by  road  forces. 

0.  Any  opening  to  the  surface  of  track  more  than  two  feet  in  width 
is  assigned  bridge  number  and  given  attention  as  a  bridge.  Any  tile 
or  waterway  six  inches  or  larger  is  given  attention  by  the  bridge 
department. 

10.  To  an  extent  to  ascertain  whether  or  not  it  is  settling  or  crack- 
ing, shelling  or  capping;  whether  or  not  it  needs  pointing,  the  condi- 
tion of  its  bridge  seats  and  pedestal  stones,  and  condition  of  back 
walls. 

11.  Bridge  department  on  the  North  Western  road  is  divided  into 
two  departments.  Tlie  construction  department  covering  all  perma- 
nent structures,  under  the  direct  charge  of  the  chief  engineer,  and 
handled  on  the  division  by  the  division  engineer.  The  construction, 
maintenance,  and  operation  of  bridges  under  the  division  superin- 
tendent, directly  handled  by  the  superintendent  of  bridges  and  build- 
ings. The  territory  assigned  to  bridf^e  forces  varies  from  seventy-five 
to  one  hundred  miles  per  crew  of  foreman  and  four  men,  each  sup- 
plied with  a  kit  of  bridge  tools  and  to3l  car,  one  hand  car,  and  a  push 
car. 

A,  W.  Merrick,  Division  Engineer ,  Chicago  <fc  North  Western  Rail- 

way : 

1.  There  is  a  general  bridge  inspector  and  an  assistant  general  bridge 
inspector  for  the  entire  roaowho  report  to  and  receive  instructionsf  rom 
the  chief  engineer.  Ic  is  their  duty  to  make  examinations  and  report 
on  all  important  structures  several  times  each  year.  The  bridge 
crews,  under  the  charge  of  superintendent  of  bridges  and  buildings 
of  each  division,  are  relied  upon  to  report  all  necessary  repairs  which 
may  require  attention  between  the  regular  spring  and  fall  Inspection. 

2.  See  reply  to  No.  1. 

3.  Two  regular  inspections  are  made  each  year.  One  in  tlie  month 
of  April  bv  the  superintendent  of  bridges  and  buildings  on  each  divi- 
sion, of  all  truss  and  trestle  bridges.  The  result  of  this  inspection  is 
reported  to  the  divisicm  superintendent  and  division  engineer,  who  in 
turn  report  to  the  general  superintendent  and  chief  engineer  re- 
spectively. The  other  and  more  comprehensive  inspection  is  made 
in  the  month  of  September  Jointly  by  the  division  engineer  and  super- 
intent  of  bridges  and  buildings  of  each  division.  This  inHoection  con- 
templates an  examination  of  all  bridges,  culverts,  and  waterways 
and  is  made  with  special  reference  to  obtaining  data  for  estimating 
cost  of  renewals  and  repairs  fur  the  ensuing  year.  The  report  of  this 
inspection  is  sent  by  the  division  engineer  to  the  chief  engineer  and 
the  report  of  the  superintendent  of  bridges  and  buildings  is  sent  to 
the  division  superintendcfnt. 

All  inspection  notes  aro  entered  in  the  standard  form  of  bridge  in- 
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spection  book.  The  superintendent  of  bridges  and  buildings  and 
division  engineer  eacli  keep  separate  records.  A  copy  is  sent  you 
herewith  and  in  connection  with  this  will  say  that  we  generally  ar- 
range to  have  each  bridge  number  entered  in  the  book,  as  well  as  the 
first  five  items  pertaining  to  each  one,  before  starting  on  inspection. 
This  saves  time  in  the  field  and  prevents  omissions. 

4.  No,  sir. 

5.  The  copy  of  our  report  blank  herewith  indicates  that  the  inspec- 
tion covers  all  important  details  of  each  class  of  structures. 

6.  Inspection  is  generally  made  with  gasoline  motor  car  carrying 
three  men;  the  division  engineer,  superintendent  of  bridges  and 
buildings,  and  the  bridge  foreman  over  nis  subdivision.  A  light  bar 
and  an  auger  are  the  usual  tools  employed, 

7.  Section  men  are  expected  to  report  any  unusual  or  bad  condi- 
tions which  may  come  under  their  observation. 

8.  Yes,  sir,  to  the  extent  indicated  in  the  first  paragraph  of  No.  3 
and  last  paragraph  of  No.  1. 

9.  Each  opening,  with  the  exception  of  cattle-guards  and  track 
boxes,  is  given  a  number  and  classed  under  the  head  of  bridges. 

10.  The  condition  of  masonry  is  inspected  each  spring  and  fall  as 
indicated  in  paraCTaph  No.  3.  A  critical  examinrition  should  be  made 
at  these  times  of  ting  and  covering  stone  and  paving  of  arches  and 
stone  boxes;  all  piers  and  abutments,  noting  cracks  and  necessity  for 
pointing;  all  foundations  as  far  as  possible,  noting  requirements  as 
to  riprap  or  other  protection,  change  of  channel  in  stream,  etc. 

11.  All  permanent  bridge  work  is  in  charge  of  the  engineering  de- 
partment, tlie  work  on  each  division  being  in  charge  of  the  division 
engineer,  who  repoi*ts  to  the  chief  engineer  or  the  principal  assistant 
engineer.  All  repairs  and  rebuilding  is  done  by  the  superintendent 
of  bridges  and  buildings,  who  reports  to  the  division  superintendent. 
All  standard  bridge  drawings  and  plans  for  permanent  work  are  made 
by  the  engineering  department.  The  division  engineer  and  the  super- 
intendent of  bridges  and  buildings  maintain  their  own  separate  bridge 
crews. 

Ber\}amin  Douglas^  Bridge  Engineer,  Michigan  Central  Bailroad : 

1.  Our  bridges  are  inspected  twice  a  year  by  assistant  bridge  engi- 
neers, once  or  twice  by  bridge  foremen,  and  once  by  the  bridge  engi- 
neer accompanied  by  assistant  engineer  and  foreman.  More  frequent 
inspections  are  made  of  structures  which  seem  to  need  special  care. 

I  cannot  very  well  send  you  a  specimen  of  report  blanks.  We  have 
note  books  containing  complete  lists  of  all  bridges  and  culvert**,  every 
other  page  being  left  blank  for  notes  on  the  condition  of  bridges  on 
the  page  facing  it.  If  the  condition  of  bridge  is  such  that  the  notes 
will  take  up  more  space  than  it  is  desirable  to  use  on  the  blank  page, 
special  report  is  made  on  separate  piece  of  paper  and  note  to  that 
effect  entered  in  the  book. 

2.  No. 

3.  The  reports  are  sent  to  the  bridge  engineer  for  such  action  as  he 
may  see  fit  to  take,  and  filed  in  his  office. 

4.  No. 

5.  Inspector  is  expected  to  make  a  thorough  examination  of  all 
parts  of  the  bridge,  and  to  ba  sufficiently  intelligent  to  decide  for 
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himself  what  points  need  special  examination,  subject,  of  course,  to 
general  instructions  by  the  bridge  engineer. 

6.  Inspector  goes  over  the  road  on  a  gasoline  motor  car,  carrying 
with  him  an  axe,  brace  and  bit,  and  light  bar. 

7.  Section  foremen  and  road  masters  are  expected  to  watch  bridges 
for  indications  of  damage  by  fire  or  flood,  and  also  to  note  any  de- 
fect in  alignment  or  surface. 

8.  Yes. 

0.  We  have  no  limit.'    All  openings  are  considered  as  bridges. 

10.  Bridgedepartment  should  have  full  charge  of  maintenance  of 
masonry  and  foundations.  They  should  be  inspected  the  same  as 
other  parts  of  the  bridge. 

11.  Our  bridge  department  consists  of  abridge  engineer,  a  number 
of  assistant  engineers  and  draughtsmen,  some  of  whom  do  office 
work  only,  and  some  both  office  and  outside  work.  It  has  full  charge 
of  both  maintenance  and  construction  of  all  bridges  and  culverts. 
Practically  all  construction  repairs  are  made  by  the  forces  of  the 
company,  almost  no  work  being  done  by  contract. 

E,  B,  Cushingy  Enginepr  Maintenance  of  Way^  Galveston^  Harrisburg 
&  San  Antonio  liailway: 

1.  Under  our  organization  superintendents  of  bridges  have  charge 
of  about  500  miles  of  track.  They  are  required  to  personally  inspect 
each  bridge  on  their  division  twice  a  year.  Their  division  foremen, 
who  have  charge  of  the  bridges  on  about  100  miles  of  track,  make 
an  inspection  and  report  every  three  months. 

2.  We  do  not  keep  a  bridge  inspector. 

8.  Answer  to  question  No,  1  will  apply  to  tliis,  would  say  further 
that  the  quarterly  reports  are  examined  by  the  resident  engineer, 
superintendent,  and  ultimately  by  either  the  engineer  maintenance 
of  way  or  the  assistant  engineer  maintenance  of  way. 

4.  Nothing  special  to  recommend. 

5.  See  reverse  side  of  enclosed  blank  (W-19). 

6.  See  instructions  on  blank  W-19.  Inspections  made  on  alight 
hand  car  handled  by  four  men.  The  inspector  carries  with  him  an 
auger,  liammer,  and  steel  bar  with  one  end  pointed,  the  other  end 
chiseled;  also  carry  wrenches  to  use  by  the  men  tightening  bolts, 
while  the  inspector  is  engaged  on  trestles  of  any  length. 

7.  No  dependence  is  placed  on  the  bridge  department  for  inspection 
of  bridges  beyond  acting  on  information  given  by  section  foremen 
that  bridges  need  attention. 

8.  Yes  sir. 

9.  We  place  a  bridge  number  of  every  drainage  way  through  the 
track.  We  only  call  iron  structures  bridges,  referring  for  the  sake  of 
distinction  to  all  wooden  bridges  as  trestles,  and  any  openings  other 
than  culverts  are  classed  as  bridges. 

10.  The  bridge  department  should  make  full  inspection  of  masonry 
and  foundation  to  bridges. 

11.  Our  organization  beginning  with  the  minor  positions  is,  gang 
foreman,  superintendent  of  bridges  and  buildings,  resident  engineer, 
division  superintendent,  engineer  maintenance  of  way,  and  general 
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manager.  There  is  a  bridge  engineer,  who  is  connected  directly  with 
the  Southern  Pacific  Lines  West  of  £1  Paso,  with  wliom  we  confer 
on  matters  relating  to  extensive  renewals  of  iron  structures  only. 

Note  by  Committee.-'The  report  blank  is  the  same  as  the  Southern 
Pacific  for  truss  bridges,  a  single  sheet,  17x14  Inches,  same  as  typical 
form  "F." 

F.  8,  Edinger,  General  Bridge  Inspectory  Southern  Pacific  Company 
{Mr,  Edinger'e  answer  concurred  in  by  John  2).  Jsaacs,  AssUtant 
Engineer  Maintenance  cf  Wayy  Southern  Pacific): 

The  methods  in  use  on  the  Pacific  System  of  the  Southern  Pacific 
Company* s  lines,  are  as  follows: 

1.  Three  quarterly  inspections  are  made  by  the  resident  engineer 
or  his  asistant  on  all  sti*uctures  on  his  division. 

An  annual  inspection  is  made  by  the  general  bridge  inspector  or 
his  assistant,  accompanied  by  the  resident  engineer  or  his  assistant, 
which  answers  for  the  fourth  quarterly  resident  engineer's  inspec- 
tion as  well  as  general  bridge  inspector's  annual  inspection. 

The  report  blanks  used  for  the  above  inspections  are  form  2-W-23, 
(specimen  herewith)  fur  reports  on  trestles,  and  form  W-19  (specimen 
herewith),  for  reports  on  truss  bridges.  Reports  are  made  in  dupli- 
cate, one  copy  being  retained  by  the  resident  engineer  and  one  copy 
being  sent  to  the  office  of  the  engineer  of  maintenance  of  way. 

2.  Regular  bridge  inspector  for  annual  inspection.  Quarterly  in- 
spection made  by  the  resident  engineer's  assistant  hi  charge  of  the 
division  bridges  and  buildings. 

3.  Answered  under  question  1. 

4.  No  other  special  class  of  bridge  inspection  that  I  would  recom- 
mend. 

5.  See  printed  instructions  on  back  of  form  W-19. 

6.  Inspection  is  made  by  man  in  charge  of  inspection  accompanied 
by  as  many  men  as  he  deems  necessary  to  assist  in  uncovering  piles, 
boring,  etc.,  traveling  on  gasoline  motor  car  and  carrying  tools  with 
him,  consisting  of  boring  tools,  bars  pointed  on  one  end  for  prodding 
decayed  piles,  with  a  heavy  knob  on  opposite  end  for  sounding  tim- 
ber, and  a  hatchet  or  other  tools  which  he  may  require.  Piles  not 
standing  in  water  are  usually  uncovered  to  a  depth  of  18  or  20  inches 
below  the  natural  surface  in  advance  of  the  inspector  by  the  section 
men  and  covered  in  again  after  inspection  has  been  made. 

*l,  Koadmasters,  section  foremen,  and  track  walkers  are  also  re- 
quired to  examine  all  structures  on  their  respective  districts,  but  are 
not  required  to  report  excepting  in  case  of  failure  or  defects  being 
discovered. 

8.  Culverts  should  be  inspected  by  bridge  department  as  well  as 
by  track  forces. 

9.  We  have  no  limiting  conditions  or  length  for  the  term  "  bridge, 
viaduct,  trestle,  culvert  or  opening,"  though  usually  openings  span- 
ned by  trusses  or  single  girders  of  20  feet  or  over  are  termed  **bridges." 
A  series  of  girders  on  steel  bents  is  termed  a  **  viaduct."  A  span 
under  20  feet,  with  no  intermediate  bents,  is  called  an  "opening," 
usually  prefixed  by  length  of  span,  such  as  'M6  feet  opening," 
**5  feet  opening,"  etc.  Timber  structures  without  trusses,  sup- 
ported by  one  or  more  intermediate  bents  are  termed  **  trestles." 

16 
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The  term  *'  culvert "  beiDg  applied  to  openings  entirely  buried  un- 
der the  road-bed. 

10.  The  masonry  and  foundation  of  bridges  should  be  inspected  by 
the  bridge  department. 

11.  All  bridge  reconstruction  and  renewal  comes  under  the  general 
superyibion  of  the  maintenance  of  way  department  of  the  various 
systems,  constituting  tlie  Southern  Pacific  Company;  these  general 
officers  being  engineer  of  maiutonance  of  way,  engineer  of  bridges  and 

feneral  bridge  inspector.  The  actual  work  in  the  field  is  executed 
y  the  resident  engineer  and  engineer's  assistant  on  eacli  division; 
these  officei*s  representing  the  maintenance  of  way  department  and 
executing  the  work  in  accordance  with  instructions  received  from 
the  general  officers  of  this  department. 

Note  by  Committee. — The  form  for  truss  bridges  is  a  single  sheet, 
17x14  indies,  as  presented  in  typical  form  **F.'*  Tlie  form  for  tres 
tie  bridges  is  a  single  sheet,  4f  x7f  inches  in  pads,  similar  to  typical 
form  *'  F,*'  with  special  columns  for  noting  conditions  of  each  pile, 
post,  cap,  stringer,  etc.,  of  any  particular  bent. 

F.  IngalUij  Supervisor  Bridges  and  Buildings,  Northern  Pacific  Rail- 
way : 

1.  Blanks  enclosed  covering  information  asked  for, 

2.  Yes;  and  in  addition  to  inspecting  bridges  and  waterways,  also 
inspects  buildings  to  see  if  proper  precautions  are  taken  to  protect 
same  from  fire.  List  enclosed  of  points  covered  by  such  inspectiun. 
He  also  inspects  and  keeps  mail  cranes  and  train  order  signals  in 
proper  ad  juHtment,  and  reports  on  anything  else  he  may  notice  regard- 
ing buildings  or  platforms  that  require  attention. 

.  3.  Blanks  enclosed  covering  information  asked  for. 

4.  None,  except  that  from  time  to  time  we  have  a  special  inspection 
made  of  iron  bridges  for  loose  rivets  and  other  defects  that  regular 
inspector  is  unable  to  make. 

5.  Points  covered  by  regular  inspection  shown  on  enclosed  leaves 
from  note  book.  The  inspector  covers  the  same  points,  only  makes 
no  report  except  of  such  matters  as  he  cannot  remedy  himself  and 
that  require  early  or  immediate  attention. 

6.  Regular  inspection  made  by  train.  Inspector  uses  velocipede  car 
and  carries  only  a  few  small  tools  such  as  can  be  put  in  a  lineman^s 
grip. 

7.  But  veiy  little,  except  in  times  of  freshets  or  high  water,  and  that 
Book  of  Rules  calls  for  them  to  note  condition  of  all  waterways  and 
report  any  defects  they  may  discover.  For  general  condition  of 
bridges  I  depend  on  regular  bridge  inspections. 

8.  Yes,  at  least  once  each  year,  as  there  might  be  defects  not  noticed 
by  trackmen. 

0.  We  have  no  rule  governing.  All  openings  to  tracks  are  numbered 
same  as  bridges,  but  it  is  customary  for  us  to  designate  all  openiogs 
of  12  feet  or  less  as  culverts. 

10.  To  such  an  extent  as  to  insure  safety  of  structures  and  to  dis- 
cover any  changes  or  defects. 

11.  My  division,  while  covering  700  miles,  has  only  200  miles  of 
main  line.    The  bridge  crews  have  from  eight  to  twelve  men,  under  a 
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foreman  who  reports  direct  to  the  supervisor.  On  larfre  jobs  the 
number  of  men  is  increased  as  may  be  neeessary.  Small  jobs,  requir- 
ing from  two  to  three  men,  are  handled  by  detachments  made  by  the 
bx»Bun,  from  the  regular  crews. 

Note  bv  C^mmitfoe. — The  inspection  report  Is  in  book  form,  5^  x  Oi 
inchesi  similar  to  typioaL  form  **F,''  with  separate  oilice  sheets  b^x  14 
inches. 

J.  P.  Carpenter,  Supervisor  Bridges  and  ByAldinifs,  Southern  Bailway : 

In  making  annual  inspection  trips  it  is  best,  first  to  have  one  of  the 
heaviest  engines  in  use  on  the  ruad.  The  inspectioa  narty  should 
consist  of  the  chief  engineer  or  his  assistant  or  ooth,  ana  one  of  their 
employees,  with  a  good  level  and  extension  rod,  tlie  man  in  general 
charge  of  the  bridges,  the  superintendent  or  supervisor  of  bridges  and 
buildinsTK,  one  or  more  good  all-ruund  bridire  men  with  light  hand 
hammers,  a  good  crank  auger  or  two,  a  steel  pinch  bar,  an  axe,  and 
one  small  and  one  large  monkey  wrench;  the  road  master  should  also 
be  along  as  there  win  in  all  prob.ibility  be  enough  to  interest  him. 
The  work  should  be  outlined  as  follows: 

All  metal  structures,  especially  spans,  should  have  the  abutments 
and  piei-s  examined  with  the  level  and  rod  to  show  what  deflection,  if 
any,  occurs  while  engine  is  run  over  it,  both  at  a  slow  and  a  high  rate 
of  s^eed.  The  deflection  of  the  centers  of  all  spans  should  also  be  taken 
ana  noted,  with  engine  and  train  crossing.  If  the  metal  work  has 
been  gone  over  and  dose  rivets  replaced  and  the  metal  painted  within 
two  years  or  so,  I  would  not  allow  a  hammer  used  on  the  rivets.  A 
loose  rivet  will  speak  for  itself  on  a  coat  of  pain t  two  years  old.  Then 
the  pin  nuts,  if  any,  should  be  examined  (without  a  hammer)  to  see 
if  wot  king  loose,  and  all  adjustable  rods  should  be  well  looked  over, 
and  in  such  ca^^es  the  large  monkey  wrench  will  be  found  useful  in 
taking  up  slack  of  rods,  temporarily  at  least.  If  the  mtitil  has  not 
been  painted  and  loose  rivets  replaced  within  two  years  or  so,  each 
rivet  siiould  be  examined  and  numoer  and  location  of  loose  ones  noted. 
The  same  process  will  apply  in  general  to  metal  viaducts,  especially 
\s  to  loose  rivets,  nuts,  ana  adjustable  rods.  Adjustable  rods  not 
i>nly  get  too  loose  out  it  is  a  very  easy  matter  for  them  to  be  made  too 
t'ght  and  distort  the  members  of  a  viaduct. 

When  we  And  an  old  Howe  truss  or  combination  span,  I  look  well 
to  the  condition  of  all  wooden  members,  and  when  it  seems  advisable 
to  do  so,  I  bore  into  then  and  note  the  per  cent,  of  good  wood  remain- 
ing on  such  spans;  the  deflection  of  span  and  its  bearing  should  also 
be  carefully  noted  with  the  level  under  weight  of  the  train.  We  some- 
times find  in  taking  deflections  in  this  manner  that  the  span  or  its 
bearings  will  be  found  to  move  in  a  horizontal  as  well  as  a  vertical 
direction,  indicating  that  some  member  in  one  truss  is  not  as  rigid  as 
in  the  other  truss,  or  that  one  end  of  a  pier  or  abutment  may  be  un- 
dermined, or  other  trouble  may  develop. 

In  inspecting  frame  or  pile  trestles  the  crank  auger,  steel  bar,  or  an 
axe  come  in  for  their  part  of  the  work  in  detecting  defective  posts, 
sills,  and  other  members. 

As  to  form  of  report  to  be  made  of  such  Inspection,  I  have  never  yet 
seen  a  form  that  was  comprehensive  and  brief  enough  to  be  shown  on 
one  sheet  of  paper  of  practical  and  useful  dimensions,  and  I  think  in 
most  cases  no  man  could  fill  out  one  of  the  blanks  commonly  used  in- 
telligently but  the  man  who  got  up  the  form.  To  my  mind  a  neat 
typewritten  report,  made  up  from  minute  notes  taken  on  the  ground 
at  each  stmcture,  is  fur  more  comprehensive  and  comparable  with 
former  or  later  reports  of  same  kind,  than  any  form  that  can  be  made. 
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As  to  inspecting  stone,  brick,  concrete,  or  pipe  culverts,  there 
should  be  very  minute  notes  made  of  any  defect  that  may  be  found, 
and  quantities  of  material  required  for  repairs.  In  eacli  case  a  large- 
sized  kodak  should  be  used  and  a  view  taken  of  both  ends  of  each  cul- 
vert, whether  defective  or  not,  and  a  copy  of  each  view  should  accom- 
pany the  report. 

B,  IT.  Reid,  General  Bridge  Foreman,  Lake  STwre  <ft  Michiga;n  Southern 
Jtailway : 

1.  Our  bridges  and  culverts  are  inspected  weekly  by  the  section 
foremen,  who  report  to  the  roadmaster;  monthly  by  tlie  roadmaster, 
who  reports  to  the  principal  assistant  engineer;  semi-annually  by  the 
bridge  inspector,  who  reports  to  tlie  general  bridge  foreman;  and  an- 
nually by  tlie  general  bridge  foreman,  who  makes  out  all  the  working 
orders,  bills  of  material,  shipping  bills,  etc. 

There  is  no  regular  form  of  report  except  by  the  roadmaster  to  the 
principal  assistant  engineer,  who  reports  that  he  has  examined  all 
bridges  and  culverts  on  his  division,  and  finds  all  in  good  condition 

except, stating  what  he  finds  against  each  one  in  detail. 

These  reports  are  referred  to  the  general  bridge  foreman  who  looks  up 
the  matters  in  question  on  the  annual  bridge  inspection,  unless  earlier 
attention  is  necessary. 

2.  We  have  a  regular  bridge  inspector  for  the  semi-annual  inspec- 
tion of  bridges. 

3.  See  answer  to  No.  1. 

4.  Special  inspection  is  made  of  bridges  whenever  necessary,  on 
account  of  fire,  accident,  large  increase  in  loading,  or-age  of  structure. 

5.  Condition  of  piles  and  timber  in  timber  structures,  also  line  and 
surface,  strength  of  stringers,  adjustment  of  bolts,  etc. 

In  iron  structures,  line,  surface,  adjustment,  rivets,  pins,  rollers, 
ties,  strength,  masonry,  and,  in  fact,  everything. 

6.  By  bridge  inspector  on  velocipede  car,  using  -l-inch  inspection 
auger  and  puinted  steel  bar;  roadmaster  and  section  foremen,  using 
no  tool»,  get  over  the  road  on  hand  car;  general  bridge  foreman  uses 
auger  and  bar,  and  hand  car  with  seat  across  front. 

7.  Only  for  fires,  accidents,  and  other  defects  which  are  plainly  evi- 
dent to  the  inexperienced,  and  which  may  occur  between  the  semi- 
annual inspections  by  the  inspector. 

8.  Tes;  unless  some  other  department  is  responsible  for  them. 

9.  A  bridge  is  any  structure  where  the  track  is  carried  by  any  kind 
of  beam  (stringer,  girder,  or  truss),  regardless  of  length;  a  culvert  is 
any  structure  carrying  an  embankment  over  it  (arch,  t>ox,  pipe,  etc.). 

10.  Masonry  and  foundations  of  bridges  should  be  inspected  for  all 
defects  the  same  as  bridges,  unless  inspected  and  maintained  by  some 
other  department. 

11.  General  bridge  foreman,  bridge  inspector,  draftsmen,  clerks, 
bridge  foremen,  and  bridge  men. 

I  enclose  herewith  sample  sheets  of  my  inspection  book  and  bridge 
record,  with  some  explanation  of  them.  The  record  is  written  ontne 
record  pages,  and  each  alternate  sheet  Is  ruled  for  inspection  notes, 
the  whole  being  bound  in  a  loose  leaf  cover,  so  that  the  inspection 
pages  can  be  removed  and  filed,  after  the  repairs  and  renewals  have 
been  ordered,  and  new  pages  substituted  for  them.    This  minimises 
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the  work  required  to  keep  a  book  up  to  date  and  accurate,  so  that  I 
keep  this  book  up  myself. 

Note  by  Committee, — The  inspection  notes  are  recorded,  on  blank 
loose  leaves,  4^x7  inches,  fitting  into  a  patent  book  file. 

B.  W.  Guppy^  Bridge  Engineer,  Maine  Central  Railroad : 

1.  Monthly  inspection  under  direction  of  superintendent  bridges  and 
buildings  by  members  of  the  bridge  crews.  Reported  to  chief 
engineer  on  form  *'  A ''  enclosed  herewith. 

2.  No.    Inspection  made  as  answered  for  No.  1. 

3.  Semi-annual  inspections  are  made  by  the  inspector  reporting  to 
tlie  bridge  engineer  of  all  bridges,  open  culverts,  and  arch  culverts  and 
the  results  are  entered  in  field  books  ruled  like  form  **  B  *'  enclosed 
herewith.  These  books  are  sent  to  the  bridge  engineer.  The  reports 
are  compared  with  tlie  previous  ones,  any  changes  are  noted  in  the 
records,  and  the  books  are  filed  in  the  plan  vault.  The  books  are  not 
sent  in  to  the  office  until  they  are  filled  but  if  the  inspector  finds 
anything  requiring  immediate  attention  he  sends  a  special  report 
to  the  bridge  engineer. 

4.  Certain  light  bridges  and  some  special  defects  are  subjected  to 
more  frequent  examinations. 

5.  The  monthly  inspections  are  to  see  that  everything  is  in  a  safe 
condition.  The  semi-annual  inspections  are  for  the  pui-pose  of  note- 
ing  all  defects  and  ascertaining  if  any  changes  are  taking  place. 

6.  By  velocipede  car  or  walking  between  stations.  Hammer  and 
small  bar. 

7.  Trackmen  make  casual  inspection  of  bridges  each  day  when 
going  over  section. 

8.  Culverts  are  inspected  by  track  men  whose  business  Is  to  keep 
them  open  and  report  anything  wrong. 

9.  Twenty  feet  clear  space  for  monthly  reports.  The  state  railroad 
commissioners  require  a  record  of  everything  over  6  feet  clear. 

10.  The  inspectors  are  required  to  examine  and  report  on  condition 
of  masonry  as  well  as  the  superstructure  of  all  bridges.  Occasionally 
a  diver  is  employed  to  examine  the  work  under  water. 

11.  Chief  engineer,  bridge  engineer,  inspector,  superintendent 
bridges  and  buildings,  foremen  bridge  crews,  foremen  of  carpenters, 
assistant  engineer,  foremen  of  masons,  resident  engineer,  contract 
work,  foremen  painters. 

The  bridge  engiiieer  prepares  plans  and  specifications  for  all  new 
bridge  work  (both  superstructure  and  substructure)  and  has  a  general 
supervision  over  the  construction.  Keeps  records  of  the  strength  and 
condition  of  all  bridges.  Assists  architect  with  the  structural  details 
of  building  work. 

The  superintendent  of  bridges  and  buildings  has  charge  of  the 
maintenance  of  bridges  and  culverts  and  the  erection  of  new  work. 

The  assistant  engineer  has  charge  of  the  mason  crews  regularly 
employed  in  building  culverts,  turn-table  and  scale  pits,  machinery 
foundations  and  sman  abutments  and  retaining  walls. 

Large  jobs  of  masonry  are  built  by  contract.  Steel  bridges  are 
built  by  contract  from  detail  designs  furnished  by  the  railrosul  com- 
pany and  are  erected  by  the  railroad  company. 
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Note  by  Committee.—- The  monthly  inspection  form  consiBts  of  a 
pamphlet,  8^  x  14  Inches,  with  brid(;e  numbers  and  name  printed  on 
left  side  of  each  page  and  then  blank  columns,  headed, ---date,  iron 
and  woodwork,  masonry,  for  noting  general  conditions.  The  form 
for  semi-annual  inspections  is  issued  in  book  form,  4^  x  7i  inches, 
and  has  down  left  side  of  each  double  pafi^e  printed  headings  such  as 
date,  division,  mile,  name,  span,  sunory,  especially  enumerated 
bridge  parts,  recommendations,  inspector.  The  balance  of  the  double 
page  is  divided  in  vertical  columns,  one  column  for  each  bridge. 

1>.  C.  Zook,  Master  Carpenter ^  PitUburgh^  Fort    Wayne  <fc     Chicago 
Railroad  (Pennsylvania  Company) : 

I  enclose  form  of  blank  we  use  in  making  our  report'to  the  superin- 
tendent and  tlie  chief  engineer.  Together  with  a  copy  of  in- 
structions for  the  inspection  of  bridges.  These  instructions  will 
answer  the  principal  pai'ts  of  your  quesiiuns. 

2.  We  do  not  keep  a  regpilar  bridge  inspector. 

4.  We  have  always  found  our  system  of  bridge  inspection  satisfac- 
tory and  do  not  know  how  to  improve  upon  it. 

6.  Our  inspection  is  usually  made  on  a  hand  car  propelled  by  four 
of  our  bridge  carpenters,  who  assist  in  making  inspection  of  the  dif- 
ferent members  of  bridges.  The  tools  we  use  are  sounding  hammers 
and  pointed  steel  bar  about  four  feet  long. 

11.  An  outline  of  the  organization  of  the  bridge  department  is  as 
follows :     The  western  division  consists  of  2o6  miles  of  road,  the 

Erincipal  part  being  double  tracked.  We  have  a  master  carpenter  as 
ead  of  the  department  with  two  bridge  foremen  and  two  assistant 
foremen.  We  nave  at  present  in  our  employ  twenty  bridge  carpenters 
and  four  helpers.  The  road  is  divided  into  two  carpenter  divisions 
under  the  bridge  foremen  who  work  under  the  instructions  of  the 
master  carpenter.  In  addition  to  taking  care  of  the  bridges  they 
also  take  care  of  the  buildings.  We  have  no  special  building  gang.  In 
erecting  steel  bridges  we  contract  with  bridge  companies  for  the 
erection  of  all  structures  over  50  feet  span,  less  than  that  we  erect 
ourselves. 

Note  by  Committee. — The  field  inspection  reports  are  issued  in  book 
form,  5  X  8^  inches,  similar  to  typical  form  *^£.*'  There  is  an  office 
report  sheet,  16  x  14  inches,  similar  to  typical  form  *'F/*  on  the  left 
side  of  which  is  a  printed  bridge  list  with  bridge  data. 

F,  E.  Schall^  Bridge  Engineer,  Lehigh  Valley  Railroad : 

1.  An  inspector  is  employed  for  each  division,  going  over  the 
bridges  and  structures  continually  from  one  point  to  another,  as  ne- 
cessities may  arise  or  the  character  of  any  structure  may  demand. 
They  report  daily  to  the  supervisor  of  bridges.  The^e  daily  reports 
are  compiled  in  monthly  inspection  reports  by  the  division  engineer, 
and  sent  to  the  division  superintendent,  engineer  of  maintenance  of 
way,  and  bridge  engineer. 

2.  Yes. 

3.  All  bridges  are  inspected  by  the  bridge  engineer  annually  in  the 
fall  of  the  year;  he  is  accompanied  by  the  division  engineer,  super- 
visor of  bridges,  and  bridge  inspector.  Ko  special  report  blank  is 
used;  eacli  structure  inspocted  is  mentioned  separately  and  the  con- 
dition briefly  stated.     The  reports  are  sent  to  the  chief  engineer,  and 
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engineer  of  maintenance  of  way,  and  by  them  submitted  to  the  gen- 
eral manager  and  division  superintendent  respectively. 

4.  No,  except  for  special  cases  which  should  be  provided  and  ar- 
ranged for  specially. 

6.  Current  inspection.  Bridge  inspector  examines  every  bridge 
and  structure  in  detail  under  instructions  furnished  him. 

Annual  inspection.  The  inspection  by  bridge  engineer  is  more  of 
a  general  nature  except  in  special  cases  pointed  out  to  him  by  the 
bridge  inspector  or  division  engineer,  when  detail  inspection  is  made. 
This  inspection  is  also  for  the  purpose  of  ascertaining  what  changes 
and  renewals  should  be  provided  for  during  next  working  season. 

6.  Inspector  goes  by  train  or  foot,  depending  largely  on  tlie  loca- 
tion of  the  structures  to  be  inspected.  He  carries  the  following , 
tools:  broom,  wrench,  spear.  |-inch  auger  or  brace  and  bit,  inspect- 
or's hammer,  \  dozen  standard  floor-bolt  nuts,  red  chalk,  black 
chalk,  foot  rule,  calipers,  and  report  blanks,  to  enable  him  to  make 
minor  repairs,  adjustment  of  nuts,  bolts,  etc. 

7.  None,  except  in  cases  of  washouts,  derailments,  etc.,  when  track 
department  will  step  in  and  make  such  minor  or  temporary  repairs 
as  they  can  or  as  are  necessary  for  safety  of  trains,  reporting  by  tele- 
graph to  the  division  engineer  and  superintendent. 

8.  Yes. 

9.  Five  feet  clear. 

10.  Surface  inspection,  bulging  or  deformation  only.  Inspection  of 
foundation  should  be  made  through  engineering  department. 

11.  Bridge  engineer  reporting  to  chief  engineer.  Supervisor  of 
bridges  and  buildings,  each  division  reporting  to  division  engineer. 
Foraman  carpenter,  foreman  mason,  bridge  inspector,  each  reporting 
to  supervisor  of  bridges  and  buildings. 

Note  by  Committee, — The  daily  report  form  for  current  inspection 
used  by  the  division  bridge  inspector  is  similar  to  recommended  form 
**A."  The  monthly  report  form,  being  an  office  compilation  of  the 
daily  reports,  with  notes  added  by  the  division  engineer,  is  similar  to 
recommended  form  '*B."  The  oridge  engineer,  on  the  annual  in- 
spection, makes  notes  at  each  bridge  in  a  blank  book  and  subsequently 
prepares  a  typewritten  report. 

J?,  i.  //(^in.  Supervisor  Bridges  and  Buildings,  Lehigh  Valley  Rail- 
road : 

1.  My  bridges  are  inspected  by  one  man  appointed  for  that  pur- 
pose and  he  goes  over  the  entire  division  of  850  miles  and  about  the 
same  number  of  bridges  three  times,  sometimes  four  times,  per  year. 

2.  I  keep  a  man  regularly  for  current  inspection. 

8.  We  have  an  annual  inspection  made  by  the  engineer  of  bridges, 
division  engineer,  superintendent  of  bridges  and  buildings,  bridge 
inspector,  and  bridge  foreman,  over  whose  territory  wo  inspect. 

4.  I  cannot  suggest  any  better  arrangement  than  practised  by  us. 

5.  Everything  is  carefully  inspected.  Hivets,  whether  loose,  angles, 
crooked  or  otherwise.  Rods  of  all  descriptions,  whether  properly 
adjusted.  Condition  of  ties,  guard  rails,  wall  plate,  mud  sills,  or 
anything  of  wood  or  iron,  paint,  masonry,  in  fact  everything  per- 
taining to  a  bridge. 


246 

6.  The  inspector  goes  oyer  the  road  on  a  three-wheel  velocipede. 
He  carries  a  small  hammer,  brace  and  bits,  and  wrench. 

7.  Only  to  the  extent  that  anything  happens  out  of  the  usual  wear 
and  tear.  They  report  same  and  it  is  looked  after  by  the  superin- 
tendent of  bridges  and  buildings. 

8.  The  culverts  are  not  closely  inspected  by  the  current  inspector. 
When  repairs  are  found  wanting  the  track  department  reports  same 
and  the  superintendent  of  bridges  and  buildings  investigates  and  has 
proper  repairs  made. 

9.  Minimum  opening  four  feet. 

10.  To  the  fullest  extent. 

11.  I  liave  two  bridge  and  building  foremen,  who  have  two  as- 
sistants; also  one  foreman  mason.  When  a  piece  of  work  is  to  be 
done  the  foreman  is  notified  and  given  directions.  We  then  send  out 
the  material  and  men  as  the  case  may  require. 

J.  H.  Markley^  Master  Bridges  and  Buildings^  Toledo^  Peoria  tft  West- 
ern Bailway : 

1.  The  current  inspection  of  bridges  is  made  as  the  condition  of 
the  structures  demands  it.  When  the  annual  inspection  is  made  the 
condition  of  all  structures  is  carefully  noted,  and  the  condition  of 
those  demanding  it  are  inspected  at  intervals  of  thirty  to  sixty  days. 

2.  I  keep  no  regular  bridge  inspector  for  the  current  inspection  of 
bridges. 

4.  No,  sir,  there  is  no  other  class  of  bridge  inspection  that  I  use  or 
could  recommend. 

6.  When  inspecting  pile  trestles,  I  examine  the  piling  very  care- 
fully, especially  at  the  ground  line.  In  my  experience  I  find  that  the 
defect  is  most  always  found  there.  Caps  decay,  mostly,  diractly 
under  the  stringers  where  they  hold  the  moisture.  Stringer  defects 
are  most  always  found  at  the  ends.  In  my  experience  I  find  that 
decay  takes  place  there  first.  I  find  more  defects  in  pile  trestles,  in- 
cluding the  deck,  by  a  very  careful  inspection  from  under  the  bridge. 
In  pin-connected  steel  trusses,  a  very  careful  inspection  is  made  to 
detect  loose  rivets.  These  defects,  however,  are  seldom  found.  Close 
attention  should  be  given  to  the  slacking  of  the  turn  buckles  on  the 
counters  and  lateral  rods.  Nuts  on  all  the  pins  and  the  turnings  of 
the  pins  is  a  very  serious  defect. 

3  and  6.  I  have  no  regular  time  for  the  purpose  of  making  quar- 
terly or  semi-annual  inspections.  I  make  a  general  inspection  of 
every  structure  once  a  year.  The  condition  of  all  of  them  is  care- 
fully recorded  in  a  book  that  I  carry  with  me  on  the  trip.  I  have  no 
regular  inspection  blank  forms.  I  have  always  used  the  blank  book 
and  by  this  method  there  is  little  or  no  danger  of  losing  the  inspec- 
tion record.  From  this  record  the  orders  are  issued  to  the  foreman, 
with  the  bill  of  material  needed.  All  of  my  inspection  books  are 
carefully  kept,  so  tiiat  when  it  becomes  necessary  to  renew,  for  in- 
stance, a  pile  bridge  I  can  refer  to  the  previous  bill  which  gives  the 
length  of  piling  in  each  bent  When  I  make  the  regular  annual 
inspection,  I  take  two  of  my  best  bridge  men  with  me  on  a  gasoline 
motor  car.  We  carry  one  diamond  point  bar,  made  of  i-inch  hexagon 
steel,  3  feet  6  inches  long,  one  shovel,  brace  and  bits. 

7.  I  do  not  depend  on  the  track  department  for  the  inspection  of 
any  bridge  or  culvert.     If  it  is  a  charge  of  mine  and  I  am  held  re- 
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sponsible  for  it,  I  want  to  know  Its  condition  by  a  personal  inspec- 
tion. 

8.  If  the  culverts  are  a  charge  of  the  bridge  department,  they 
should  look  after  them  just  the  same  as  they  do  any  other  structure 
that  they  build  and  maintain. 

9.  I  class  all  structures  that  have  ties  on  them  as  a  bridge.  The 
shortest  one  I  have,  however,  is  ten  feet.  All  under  this  length  are 
either  piped  or  made  into  rail  and  concrete  culverts. 

10.  I  hold  the  same  answer  for  this  question  as  I  do  for  the  8th. 

11.  The  organization  of  the  bridge  department  of  this  road  is 
rather  peculiar  compared  to  that  of  anv  other.  From  its  force,  men 
are  drawn  to  run  the  steam  shovel  ana  pile  driver  engines.  Should 
repairs  be  needed  for  the  machinery  or  boilers,  the  same  force  makes 
all  of  these  repairs.  The  most  pepuliar  part,  however,  is  manifested 
in  tlie  stone  gang.  These  stone  cutters  and  masons  are  men  who 
make  up  a  portion  of  our  regular  bridge  and  building  force.  When 
the  season  is  at  hand  for  stone  work  they  lay  down  bridge  and  build- 
ing tools  for  those  used  in  the  stone  work.  Their  wages  are  advanced 
to  that  usually  paid  for  that  class  of  work.  When  the  stone  work 
season  is  over  they  again  appear  as  regular  bridge  and  building  car- 
penters, and  work  at  carpenters^  rate  of  pay. 

J,  B»  Sheldon^  Supervisor  of  Bridges,  New  York,  New  Haven  <fe  Hart' 
ford  Bailroad : 

1.  No  clearly  defined  system.  Inspection  made  at  option  of  super- 
visor.   Usually  by  himself.    No  report  blanks. 

2.  Do  not. 

3.  Reports  made  to  division  engineer  on  such  bridges  as  are  in  need 
of  repairs  or  renewals.    No  blanks  for  reports. 

4.  It  should  be  careful  and  thorough. 

5.  No  classified  inspection.     Inspection  is  general. 

6.  Inspection  usually  made  on  velocipede  car.  Should  have  a  ham- 
mer, chisel,  and  auger  or  bit. 

7.  Only  cursory  examination*. 

8.  Usually  inspected  by  bridge  department. 

9.  Ten  feet. 

10.  Masonry  and  foundations  are  classed  as  bridge  work  and  in- 
spected by  bridge  department. 

11.  First,  supervisor  reports  to  the  principal  assistant  engineer  of 
a  district,  who  in  turn  reports  to  chief  engineer,  the  chief  engineer 
reporting  to  the  fourth  vice-president,  who  is  in  charge  of  maintenance 
of  way. 

A,  E.  Killamy  Inspector  of  Bridges  and  Buildings,  Intercolonial  Rail- 
way of  Canada: 

1.  The  entire  system  of  1,400  miles  on  the  main  line,  (P.  £.  I.  left 
out)  once  a  year  is  inspected  by  the  bridge  and  building  inspector. 
Starting  at  Ste  Rosalie,  the  junction  with  Grand  Trunk  Railway,  per- 
sonally inspecting  everything  outside  of  the  cattle-guards,  as  indi- 
cated by  the  sheets  sent,  culverts  of  all  kinds,  box,  pipe,  iron,  beam 
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culverts,  and  bridges  in  every  part,  substructures  and  superstruc- 
tures, and  stations,  as  thev  are  reached,  commencing  at  No.  1,  be  it 
culvert  or  bridge,  2,  8,  ana  upwards  until  the  next  station  is  reached, 
putting  down  the  name  of  the  station,  then  going  on  again  in  the 
same  manner  as  before  stated.  The  inspector's  notes  on  L  C.  R. 
bridges  and  culverts  filled  125  large  pages,  as  per  sample  sheet. 

2.  Yes,  a  regular  bridge  and  building  inspector  is  kept. 

8.  The  inspector  starts  at  the  western  end  of  the  line  junction 
with  the  6.  T.  Kail  way  at  Ste  Rosalie  as  early  in  the  season  as 
is  possible,  and  proceeds  continuously  easterly  over  the  line,  struc- 
ture to  structure  until  all  the  line  and  its  branches  have  been  gone 
over  to  the  end  of  the  line.  Instructions  have  been  given  to  the  sec- 
tion foremen  to  keep  a  watch  for  defects  that  may  appear  between 
times.  If  the  inspector  finds  anything  that  needs  immediate  atten- 
tion the  facts  are  reported  to  tlie  engineer  of  maintenance.  If  the 
defects  are  in  the  steel  bridges,  the  bridge  repair  crew  is  sent  to 
make  repairs.  If  in  the  masonry  work  the  mason  crews  are  sent  to 
make  repairs,  and  if  in  the  woodwork,  then  the  track  master  is  in- 
structed to  Bend  his  carpenter.  If  the  section  foreman  finds  any- 
thing wrong,  he  reports  to  the  trackmaster,  and  the  track  master  to 
the  engineer  of  maintenance,  who  often  instructs  the  inspector  to 
visit  the  structure  again  to  examine  and  report  again  if  the  examina- 
tion results  in  an  expenditure  of  anything  like  a  considerable  sum. 
A  copy  of  the  inspector's  report  is  referred  by  the  engineer  of  main- 
tenance to  the  general  manager.  If  not  serious,  then  it  remains  with 
the  engineer. 

4.  I  have  given  this  matter  much  consideration  for  years,  and  have 
come  to  the  conclusion  that  the  only  safe  and  proper  way  is  for  the 
inspector  to  see  everything  within  the  bounds  of  the  railway  from 
the  top  of  the  roundhouse  and  station  house  to  the  foundation  there- 
of and  the  bottom  of  the  cellars,  and  from  the  top  of  the  bridge  to 
the  bottom  of  the  foundation  as  near  as  possible.  When  our  bridges 
are  in  deep  water,  we  employ  marine  divers  to  go  down  and  examine 
all  below  the  water,  be  ft  masonry  or  piling.  In  1808  some  of  the 
bridges  were  thought  to  have  more  deflection  than  they  should  have, 
as  was  reported  by  tlie  engine  drivers  on  several  bridges  along  the 
line,  so  the  inspector  got  up  a  special  machine  and  tested  all  the 
bridges  of  40  feet  span  and  upwards  between  Halifax  and  Levis,  674 
miles,  tested  both  chords  in  the  centre  of  the  spans,  recording  the 
same,  and  then  again  in  1900  tested  some  of  the  doubtful  spans  to 
find  the  deterioration,  with  a  view  of  strengthening  and  putting  in 
new  spans  on  the  older  sections  of  the  road. 

5.  This  has  been  quite  fully  answered  in  Nos.  8  and  4,  but  would 
here  say  that  this  depends  on  class  of  the  structure.  All  the  riveted 
sections  of  steel  structures  are  closely  scrutinized  and  sounded  with 
a  light  hammer,  a  man  passing  along  on  both  sides  of  the  structure, 
and  the  inspector  watching  and  recording  the  result.  The  masonry  is 
carefully  examined,  and  the  result  recorded  whether  it  needs  point- 
ing or  other  repairs  arc  needed. 

6.  The  inspector  has  one  assistant  on  whom  he  can  depend,  and 
sometimes  goes  along  the  line  with  him  on  a  motor  car,  and  some- 
times with  the  section  men  on  hand  car.  stopping  at  every  structure 
of  whatever  kind  it  may  be,  culvert,  oridge,  or  station,  or  other 
building  whatsoever,  having  book,  pencil,  testing  hammer,  etc. 

7.  None,  only  as  to  intermediate  reports  from  section  foremen 
through  the  trackmaster. 
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8.  I  think  so,  as  by  our  mode  it  involves  no  extra  expense.  It  is 
consecutive,  and  the  report  being  mixed  and  numbered  consecutive, 
and  each  division  one  after  the  other  noted,  and  tlie  mile  posts  num- 
bered, any  culvert  or  bridge  can  be  found  and  its  exact  locality  settled 
in  an  instant. 

9.  Up  to  12  feet  we  call  beam  culvert,  above  that  length  bridges. 

10.  The  inspector  of  bridges  and  buildings  inspects  once  a  vear,  and 
at  other  times  when  reports  are  received  from  any  one  of  the  track- 
masters  that  he  seems  to  think  that  something  is  wrong. 

11.  The  Intercolonial  Railway  Engineering  Department,  Manage- 
ment of  Improvement  and  Maintenance,  is  in  two  departments.  First, 
there  is  the  improvement  department,  managed  by  thecl^ief  engi- 
neer, Mr.  W.  B.  MacKenzie,  who  has  charge  of  all  new  work,  con- 
structed out  of  capital  expenditure,  such  as  large  new  bridges,  new 
roundhouses,  and  large  new  stations,  and  terminal  facilities,  wharves, 
and  ferries  constructed  out  of  capital,  etc.  Second,  the  maintenance 
department  is  under  Mr.  T.  C.  Burpee,  engineer  of  maintenance, 
who  has  charge  of  all  matters  in  connection  with  the  maintenance  oi 
the  railway,  paid  out  of  revenue.  Under  the  engineer  of  main- 
tenance there  are  13  trackmasters,  whose  divisions  are  from  78  to 
130  miles  long  for  13  divisions  of  the  road.  These  divisions  are  di- 
vided into  sectiuns  of  6  to  6)^  miles  with  a  section  foreman,  and  two 
men  with  him  in  the  winter  season,  and  three  and  four  in  summer 
season  as  the  case  requires,  with  much  larger  crews  to  put  under  the 
ti-ack  any  new  ballast,  distributed  on  various  sections  of  the  road 
from  time  to  time  during  the  summer  season.  The  regular  section 
men  put  in  all  new  ties,  switches,  etc.  We  have  two  bridge  gangs 
with  office  and  boarding  car  to  accommodate  from  12  to  15  men 
wi til  all  the  necessary  outfit  for  lifting,  repairing  old  spans,  putting 
in  new  spans,  erecting,  etc.,  wito  are  at  the  disposal  of  the  chief  engi- 
neer of  construction,  or  th'e  engineer  of  maintenance  as  needs  be  at 
any  point  along  tlie  line,  so  you  see  the  bridge  depaitment  is  in  with 
and  apart  of  capital  construction  as  well  as  that  of  maintenance. 
There  are  not  many  forms  of  bridge  reports.  Reports  are  mostly 
made  by  letter.  However,  I  send  you  a  book  of  rules  for  the  track 
maintenance  department;  alno  the  new  form  before  referred  to,  got- 
ten up  by  the  inspector  in  18V)8  and  filled  in  in  19U0  from  personalin- 
spectinn  notes  taken  along  tlie  line,  from  end  to  end  thereof;  also  I 
send  trackmaster^s  form  for  material  wanted  for  his  division.  I  also 
send  a  coi>y  of  the  new  form  of  culvert  and  bridge  record,  which  is 
to  be  put  in  use  in  tlie  near  future,  after  the  new  bridges  are  all  in 
in  1903  and  1904.  The  Intercolonial  has  8,541  structures,  including 
culverts,  bridges,  etc.,  or  4,152  spans  outside  of  open  cattle-guards, 
and  after  the  new  bridges  are  all  in  this  new  form  will  be  put  in  use. 
There  will  be  a  book  for  each  division,  and  about  400  leaves  in  each 
book. 

Note  by  Committee, — ^The  inspection  form  is  a  single  sheet,  18x14 
inches,  similar  to  recommended  form  **  C.^'  On  the  left  side  are  18 
vertical  columns  for  bridge  data  (practically  bridge  record  sheet),  and 
the  bilance  of  sheet  left  blank  for  date  of  inspection  and  remarks  un- 
der which  the  condition  is  noted.  The  new  report  forms  are  similar, 
but  have  spaces  for  filling  out  more  complete  and  detail  bridge 
data. 

C.  iV.  Moriaarrat,  Engineer  of  Bridges,  Canctdian  Pacifi,c  Railway: 

The  Canadian  Pacific  field  inspection  book  is  shown  by  the  typical 
form  *^  £,"  size  of  book,  5Xx9)^  inches.     The  printed  instructions  in 
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the  front  of  each  book,  issued  by  Mr.  E.  H.  Mc Henry,  chief  engineer, 
September  1,  1902,  follow  generally  Mr.  McHenry^s  instructions  is- 
sued when  he  was  chief  engineer  of  the  Northern  Pacific  Railroad. 
In  addition  to  the  field  book,  there  are  monthly  report  sheets,  S^xH 
inches,  similar  to  typical  form  '*£,*'  which  are  used  for  compiling  in 
office  the  field  inspection  notes. 

G.   IT,   Soles,   Syperintendent  Bridges    and  Buildings,   Pittsburgh  <t 
Lake  Erie  Bailroad: 

1.  We  have  our  bridges  inspected  every  six  weeks  by  a  man  out  of 
the  bridge  gang  on  each  division;  he  makes  a  written  report  of  every 
defect  he  may  find  through  his  foreman  to  superintendent  of  bridges 
and  buildings. 

2.  We  do  not  have  a  regular  bridge  inspector  for  the  current  in- 
spection of  bridges. 

8.  We  make  annual  inspection  in  October  of  each  year.  This  in- 
spection Is  made  by  general  superintendent,  chief  engineer,  assistant 
chief  engineer,  bridge  engineer,  aAsistant  engineers,  and  superintend- 
ent of  bridges  and  buildings.  When  inspection  is  completed  a  writ- 
ten report  is  sent  to  the  chief  engineer. 

4.  We  use  no  special  class  of  bridge  inspection. 

5.  A  general  inspection. 

6.  By  train  and  on  foot. 

7.  Trackmen  report  any  defects  they  may  find  on  bridges  to  super- 
visors, wliich  is  referred  to  assistant  engineers,  then  to  superintend- 
ent of  bridges  and  buildings. 

8.  Tes,  sir,  culverts  should  be  inspected  by  the  bridge  department 

9.  Any  opening  that  is  spanned  by  eye  beams  or  wooden  strinsrers 
is  called  a  bridge  regardless  of  its  length,  which  I  believe  is  correct 

10.  Masonry  and  foundations  of  bridges  should  be  inspected  when 
bridge  is  inspected. 

11.  Our  bridge  and  carpenter  department  is  composed  of  gangs 
witli  headquarters  at  some  convenient  point  on  each  division,  and 
are  taken  off  that  division  only  in  cases  of  emergency.  We  do  not 
use  blanks  in  makirg  reports  of  bridge  or  culvert  inspection. 

A,    7).   Schindler,   Superintendent,  San  Francisco    and  San  Joaquin 
Valley  Bailway  { Atchison  System ) : 

1.  Inspection  of  all  bridges,  trestles,  and  culverts  on  this  division 
of  Santa  ¥6  lines  is  made  semi-annually  in  April  and  October  hy 
the  bridge  foreman,  general  foreman  of  bridges  and  buildings,  and  a 
representative  of  the  chief  engineer's  office,  and  in  the  case  of  impor- 
tant structures  or  renewals  requiring  a  considerable  expenditure,  by 
the  superintendent. 

2.  We  have  no  regular  bridge  inspector. 

8.  Inspection  notes  are  compiled  in  book  form,  sample  enclosed. 
After  inspection  has  been  made,  a  blank  form  ( ^^90  standard  ),  sample 
attached,  is  prepared  in  duplicate,  one  copy  being  retained  in  the 
oflHce  of  the  superintendent,  the  other  forwarded  to  the  general 
superintendent. 

4.  All  large  wooden  truss  biidges  are  attended  by  a  waVchman  who 
makes  a  daily  inspection. 


251 


6.  Iq  the  case  of  trestles,  particular  attention  is  paid  to  the  condi- 
tion of  stringers,  caps,  and  piles;  on  wooden  truss  bridges  the  founda- 
tions and  truss  members,  particularly  the  chords;  for  inspection  and 
report  on  the  condition  of  iron  and  steel  bridges  we  depend  almost 
entirely  on  the  engineer  department. 

6.  Piles  are  dug  out  by  trackmen  to  a  point  below  the  line  of  decay 
in  advance  of  the  inspection.  The  inspecting  party  goes  over  the 
road  on  one  or  two  gasoline  motor  cars.  The  tools  most  used  are 
a  ^-inch  octagonal  bar,  five  feet  in  length,  with  chisel  point  at  one  end 
ana  flattened  at  the  other.  The  chiseipoint  is  used  for  sounding  the 
piles  and  the  flattened  end  for  probing  deeper  into  the  ground. 

7.  Trackmen  dig  out  around  the  piles  and  reflU  the  holes  after  the 
inspection  as  stated  above. 

8.  In  my  judgment  all  culverts  and  trestles  including  timber  cattle- 
guards  should  be  under  the  inspection  of  the  bridge  department. 

9.  We  have  no  well  defined  limit  as  to  the  length  of  structure  which 
is  desiufnated  as  a  bridge ;  in  general,  we  consider  all  trussed  structures 
as  *^  bridges  **  in  distinction  from  trestles. 

10.  Masonry  and  foundation  of  bridges  should  be  under  the  inspec- 
tion of  the  bridge  department.  In  general,  I  do  not  consider  it  good 
practice  to  allow  trackmen  to  do  any  work  on  timber  structures  as 
they  have  neither  tlie  tools  nor  the  ability,  and  work  which  they  at- 
tempt to  do  usually  costs  more  than  if  handled  by  regular  carpenters 
and  is  not  done  nearly  so  well.  Our  practice  Is  to  have  the  trackmen 
report  the  defects  in  structures  and  make  only  such  emergency  re- 
pairs as  will  keep  the  track  safe  for  operation  until  the  carpenters 
reacli  the  ground.  In  case  of  a  broken  stringer  or  decayed  pile  benl^ 
they  would  crib  up  with  ties  under  the  structure  until  the  propeiv 
repairs  could  be  made. 

11.  Bridge  department  is  under  the  direct  charge  of  a  general 
foreman  of  bridges  and  buildings  who  reports  to  the  superintendent 
for  instructions;  all  repairs  are  made  with  the  approval  of  the 
superintendent;  in  important  renewals,  and  particularly  those  of 
masonry  foundation  and  steel  structures,  the  approval  of  the  chief 
engineer  is  also  required;  all  new  construction  work  in  steel  and 
masonry  is  handled  by  the  chief  engineer  who  also  determines  the 
amount  of  waterway  required  in  all  cases. 

Note  by  Committee, — The  field  inspection  report  is  similar  to  recom- 
mended form  **  C,"  issued  in  a  book,  5i  z  8  inches,  with  instruction 
rules  in  front  of  book.  The  headings  are:  bridge  number,  kind  ( pile, 
trestle,  or  truss),  length,  height,  date  inspected.  Condition  of  bridge 
and  description  of  work  to  be  done.    Material  required. 

Form  990  is  a  large  office  sheet,  in  reality  not  an  inspection  report 
but  a  **  work-sheet '*  on  which  complete  data  are  given  as  to  worK  to 
be  done  (based  on  the  inspection  returns),  with  estimated  and  actual 
costs  of  repairs,  comparative  forecasts  of  relative  costs  of  repairing 
or  replacing,  more  particularly  with  reference  to  filling  in  trestles. 

0.  D.  Richards,  Chief  Engineer,  Ann  Arbor  Railroad  : 

1.  About  twice  a  year  by  bridge  foreman.  Every  time  roadmaster 
is  near  bridge  he  looks  it  over.    Section  foremen  every  day. 

2.  No. 

8.  Ko  report  blanks. 
5.  Everything  in  sight. 
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6.  Gasoline  or  hand  car.    Brace  and  bit,  hammer,  etc. 

7.  Daily. 

8.  Yes. 

9.  Twelve  feet 

10.  Should  look  at  everything  while  there. 

11.  Carpenter  and  bridge  gang  combined. 

A.  B.  Manning,  Superintendent  Bridges    and    Buildings,  Mieaauri^ 
Kaneae  <&  Texas  BaUway : 

1.  The  inspection  is  made  once  every  month. 

2.  I  have  regular  bridge  inspectors. 

3.  Annual  Inspection  is  made  by  the  bridge  inspectors  and  the 
general  foremen.  Reports  are  made  to  the  superintendent  of  bridges 
and  buildings,  and  they  go  from  the  superintendent  to  tlie  chief 
engineer. 

4.  Every  division  foreman  is  also  an  inspector  of  his  territory. 

5.  The  principal  points  examined  by  the  bridge  inspectors  on  the 
trestle  w(»rk  is  everytliing  pertaining  to  the  trestle.  On  iron  work, 
everything  pertaining  to  the  span  and  masonry. 

6.  Bridge  inspector  has  gasoline  motor  car  and  is  assisted  by  one 
man.  Carries  witli  him  iiammer  to  test  rivets,  bar  with  bell  end  and 
shai'p  point  to  test  timber  and  also  a  brace  and  bit. 

7.  We  depend  on  the  section  men  to  report  any  accumulation  of  drift 
around  bridges  or  trestles,  also  to  report  in  case  of  iire  that  may 
cause  trouble. 

8.  The  section  men  inspect  the  culverts  and  report  to  the  bridge 
inspector  when  he  passes  over  the  territory,  and  if  there  is  anything 
serious  the  bridge  inspector  reports  to  superintendent  of  bridge  and 
building  department  and  he  takes  the  matter  up  with  the  chief  en- 
gineer later  on. 

0.  Our  limit  on  opening  on  road-bed  to  be  classed  as  bridge  is  any 
place  where  daylight  passes  through  deck. 

10.  Masonry  and  foundation  of  bridges  is  inspected  by  bridge  in- 
spector every  time  he  goes  over  the  road,  wliich  is  once  each  month, 
and  if  he  finds  any  cracks,  or  anything  serious  in  the  way  of  settle- 
ment, he  reports  to  superintendent  of  bridge  and  building  depart- 
ment and  takes  matter  up  with  chief  engineer  and  they  examine  the 
place  together  and  determine  what  should  be  done. 

11.  Our  bridge  and  building  department  consists  of  one  superintend- 
ent of  bridges  and  buildings,  who  reports  to  the  chief  engineer;  two 
general  foremen,  who  report  to  the  superintendent  of  bridges  and 
buildings;  two  iron  gangs,  who  report  to  the  superintendent  of 
brid ires  and  buildings;  six  mason  gangs,  who  report  to  the  superin- 
tendent of  bridges  and  buildings;  forty  trestle  gangs,  who  report  to 
the  general  foremen,  and  also  six  house  gangs,  who  report  to  the 
general  foremen  of  bridges  and  buildings. 

A,  O.  Cunningham,  Bridge  Engineer,  Wabash  Railroad: 

I  give  the  foUowini;  information  in  reference  to  inspection  of  bridges 
and  culverts  on  the  Wabash  Railroad: 


253 


1  and  2.  A  re^lar  bridge  inflpector  inspects  bridges  ou  his  division 
every  montli.    No  report  bliuiks  are  used. 

3.  An  annual  Inspection  of  bridges  is  made  by  tlie  chief  eno^ineer 
together  with  the  bridge  engineer  and  the  division  superintendent  of 
bridges.  Ko  report  blanlcs  are  used.  Full  stenographic  notes  are 
made  regarding  the  condition  of  the  structures. 

4.  There  is  no  other  special  class  of  bridge  inspection  on  our  road. 

5.  The  principal  points  of  inspection  in  steel  structures  are  the 
condition  of  the  paint,  the  condition  of  the  connections,  the  general 
strength  of  the  span  and  the  general  condition  of  tlie  masonry.  With 
reference  to  wooden  structures,  tlie  condition  of  the  piling  is  ascer- 
tained and  the  condition  of  the  timbers,  especially  where  they  come 
in  contact. 

6.  A  monthly  inspection  is  made  by  the  division  inspector,  who 
goes  over  his  division  of  the  road  on  a  velocipede. 

7.  The  track  department  makes  no  report  of  bridges  or  culverts. 

8.  Culverts  should  be  inspected  by  the  bridge  department. 

9.  All  openings  in  the  road-bed  are  classed  as  bridges. 

10.  Masonry  in  foundations  should  be  innpected  thoroughly  by  the 
bridge  department,  because  its  cost  is  usually  a  great  deal  more  than 
the  superstructure,  and  is  replaced  with  more  difficulty. 

11.  The  chief  engineer  has  charge  of  all  renewals  and  new  work  in 
the  bridge  department,  having  under  liim  the  bridge  engineer  with  a 
bridge  superintendent  for  each  division.  Each  bridge  superintendent 
has  a  bri^e  inspector  with  one  or  more  bridge  foremen  and  bridge 
gangs. 

R.  F,  Hpnry,  Supervisor  Bridges  and  Buildings^  Cleveland^  CHncinnati^ 
Chicago  ^  SL  Louis  Railway  {Big  Four  Route): 

1.  On  the  Chicago  division  of  the  Big  Four  K.  R.  we  make  a  gen- 
eral inspection  of  all  classes  of  structures  at  least  four  times  a  year. 
Inspection  is  made  by  a  regular  inspector,  generally  accompanied  by 
the  superintendent  of  bridges  and  buildings,  and  on  one  or  more  of 
these  inspections  by  the  engineer  of  maintenance  of  way  and  the 
superintendent  of  the  division.  We  have  no  regular  inspection 
blanks  and  the  inspector  makes  no  report  on  structures  except  those 
needing  attention. 

2.  The  inspector,  or  general  utility  man,  is  promoted  from  the  ranks 
of  bridge  foremen  ancTmust  be  a  practical  man  in  bridge  and  build- 
ing work.  The  first  inspection  is  made  early  in  the  spring  to  ascer- 
tain general  condition  of  bridges,  trestles,  culverts,  depots,  water 
stations,  and  track  scales,  for  the  purpose  of  laying  out  work  In  the 
way  of  repairs,  and  toascertain  what  sti'uctures  should  have  prefer- 
ence in  the  way  of  permanent  work.  On  this  inspection  special 
attention  is  given  to  all  abutments,  piers,  and  small  culverts,  to  ascer- 
tain what  effect  the  high  waters  ana  winter  freezing  has  had  on  them. 
Special  attention  is  alao  given  to  concrete  work,  in  the  wny  of  abut- 
ments, piers,  and  rail  girders  (we  have  some  of  these  of  24  feet  clear 
span,  and  as  yet  they  are  rather  in  the  nature  of  an  experiment  and 
we  are  paying  particular  attention  to  them). 

8.  The  second  inspection  is  made  during  the  summer  when  creeks 
are  low  and  we  have  a  better  chance  for  examining  the  foundations  of 
abutments,  piers,  and  small  culverts.    The  inspector  is  instructed  to 
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make  inspection  on  the  following  points  on  iron  and  steel  spans:  all 
rivets,  chord  bars,  truss  rods,  brace  rods,  web  of  stringer,  etc.  Com- 
bination and  Howe  truss  spans.  All  timbers  are  carefully  inspected 
to  determine  condition  as  to  soundness,  etc.  Deck  and  through  gird- 
ers are  looked  after  for  signs  of  rivets  shearing,  or  plates  buckling. 
Concrete  girders,  arches,  and  boxes  are  looked  aft«r  for  signs  of  inju- 
rious effects  of  frost,  high  water,  etc. 

4.  This  thorough  inspection,  however,  is  rarely  made  more  than 
once  a  year,  except  in  case  of  doubt;  then  they  are  looked  after  as 
often  as  is  deemed  necessary. 

6.  The  inspector  travels  on  a  gasoline  motor  car,  three-wheel  when 
three  or  less  persons  go,  and  a  double  car  when  more  than  three  per- 
sons are  accompanying  the  inspector. 

6.  The  tools  usually  used  and  carried  by  the  inspector  are  as  fol- 
lows: Tile  spade,  auger,  rivet  tester,  hammer,  ana  timber  pick  for 
testing  piling. 

7.  This  department  does  not  depend  on  the  track  department  for 
any  inspection,  and  I  do  not  think  that  there  would  be  any  satisfac- 
tion in  an  arrangement  of  this  kind,  as  reports  from  section  men 
in  regard  to  bridges  or  culverts  are  not,  as  a  general  thing,  to  be  de- 
pended on,  and  if  the  bridge  and  building  department  is  t<>  oe  respon- 
sible for  the  safety  of  bridges  and  culverts  they  should  undoubtedly 
be  inspected  by  that  department,  and  the  same  thing  applies  to  abut- 
ments and  piers  of  bridges. 

8.  On  this  division  all  steel,  iron,  combination,  Howe  truss,  and 
plate  girder  spans  are  termed  bridges,  and  all  frame  or  piling  trestles 
of  more  than  one  span  are  termed  trestles;  all  frame  and  pile  one-span 
openings,  stone,  and  concrete  boxes.  Cast  pipe  and  vitrified  tile 
openings  are  termed  culverts. 

11.  On  this  division  the  bridge  and  building  department  has  charge 
of  all  bridges,  culverts,  cattle-guard »,  track  and  platform  scales,  coal- 
ing and  water  stations,  passenger  depots  and  froight  buildings,  and 
right  of  way  fences,  over  a  territory  of  345  miles,  including  three 
large  terminals,  with  organization  as  follows: 

One  inspector  of  bridges  and  buildings,  one  fence  inspector,  four 
bridge  gangs,  consisting  of  foreman,  five  carpenters,  and  five  carpen- 
ter helpers,  one  house  gang,  consisting  of  one  foreman,  four  carpen- 
ters, and  two  laborers,  three  concrete  gangs,  consisting  of  foreman, 
one  carpenter,  one  finisher,  and  ten  to  fifteen  laborers  (we  mix  our 
concrete  by  hand),  two  fence  gangs,  consisting  of  foreman  and  five 
laborers,  two  pump  repairers,  one  blacksmith  and  helper,  one  tinner 
and  coppersmith,  and  three  shop  carpenters.  Our  painting  is  done 
by  contract. 

In  addition  to  the  force  already  mentioned  we  have  a  gang  of 
roustabouts,  consisting  of  foreman,  two  carpenters,  and  three  laborers. 
These  men  are  used  in  the  yard  except  when  needed  on  small  rash 
jobs  out  on  the  road. 

We  pay  the  contractor  for  painting  as  follows:  Bridges  and  build- 
ings by  the  yard;  switch  stands,  mile  posts,  etc.,  by  the  day,  and  all 
lettering  at  so  much  per  letter. 

W.  M.  yoon.   Superintendent  Bridges  and  Buildings,  Dulutk^  South 
Shore  A  Atlantic  Railway: 

1.  I  inspect  once  in  the  spring  as  soon  as  the  weather  will  permit  a 
good  Inspection  by  myself  and  one  or  two  men  on  motor  car,  usually 
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the  water  service  foreman  and  a  orew  foreman  of  tlie  division,  and 
from  that  inspection  I  make  up  my  needs  for  the  coming  year. 

'2.  We  do  not  keep  a  regular  inspector.  . 

3.  The  foremen  of  crews  make  frequent  inspections  on  their 
respective  divisions,  which  are  usually  about  one  hundred  miles,  and 
I  go  frequently  where  I  think  it  is  necessary.  There  is  no  regular 
form  of  report.  It  is  done  by  the  foreman  by  letter  to  the  superin* 
tendent  of  oridges  and  buildings*  office,  and  nled  there  if  important. 

4.  I  use  no  other  method  of  inspection. 

5.  We  make  a  thorough  inspection  of  everything  under  the  charge 
of  the  Buperint undent  of  bridges  and  buildings. 

6.  By  gasoline  motor  car. 

7.  The  section  foreman  is  supposed  to  see  the  bridges  on  his  sec- 
tion once  or  more  every  week,  or  as  often  as  he  can. 

8.  All  openings  on  the  surface  or  underneath  the  track  and  all 
buildings  of  every  description  are  in  charge  of  the  superintendent  of 
bridges  and  buUdings. 

9.  Sixteen  feet.  All  under  that  is  a  culvert,  open  or  box,  if  of  stone 
or  wood. 

10.  The  superintendent  of  bridges  and  buildings  is  lield  entirely 
responsible  for  all  masonry  foundations. 

11.  A  brief  outline  of  the  organization  of  the  bridges  and  buildings 
department  is  as  follows:  Foreman  and  crew  of  eignt  to  twelve  men. 
with  a  box  car  and  flat  car  for  tools,  timber  and  lumber,  hand  and 
push  cars,  also  sleeping  and  boarding  cars,  on  about  one  hundred 
miles  of  line.  The  foreman  is  held  responsible  for  the  condition  of 
all  the  bridges  and  buildings  on  his  division,  and  is  expected  to 
keep  as  close  watch  of  the  same  as  the  superintendent  does.  The 
foreman  has  a  material  book  in  which  he  Keeps  an  account  of  all 
material  received,  on  the  left  hand  page,  and  charges  out  material 
used  on  the  right  nand  page.  This  book  is  sent  in  to  the  superintend- 
ent's office  at  the  end  of  each  month,  and  is  returned  to  the  fore- 
man after  being  checked  up  and  posted.  There  is  a  daily  report 
blank  which  he  fills  out  with  the  number  of  men,  names  of  men,  and 
number  of  hours  each  man  has  worked,  and  a  location  and  descrip- 
tion of  the  work,  also  an  account  of  all  material  received  that  day. 
The  foreman  keeps  a  monthly  time  book  that  is  sent  in  at  the  end  of 
each  month,  which  has  to  check  with  the  daily  reports.  We  have  an 
inspection  book,  of  which  I  will  send  you  a  revised  sample  leaf. 
The  right  hand  side  gives  a  full  description  of  the  structure,  and  the 
left  hand  side  is  blank  for  notes. 

Note  by  Committee. — The  inspection  report  is  issued  in  book  form, 
H  hy  9i  inches,  similar  to  typical  form  ''£/' 

A,  IT,  King,  Foretnan  Bridges  and   Buildings,   Oregon  Short  Line 
Railroad : 

1.  Inspection  is  made  as  near  as  practicable  in  September  and 
October  each  year,  once  per  annum,  by  the  superintendent  of 
bridges  and  buildings  and  division  engineer. 

2.  No. 

3.  Partly  covered  by  answer  No.  1.  These  reports  are  made  to  the 
resident  engineer  in  whose  office  they  are  ultimately  filed. 
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4.  Iron  or  wooden  truss  spans.  I  would  recommend  their  inspection 
frequently  by  employees  of  engineering  or  bridges  and  buildings 
departments,  and  not  less  than  twice  pur  year. 

5.  In  timber  bridges,  possible  rotten  piling,  decayed  or  broken 
stringers  or  caps,  loose  bolts,  possible  spread  of  rails  on  curves,  etc. 
In  truss  work,  iron,  see  that  adjustable  members  are  equally 
strained,  or  take  strain  intended,  see  tliat  expansion  rollers  are  clean 
and  work  freely,  that  bolts  or  rivets  are  tight,  and  structure  kept 
well  covered  with  paint. 

6.  Usually  by  special  train  consisting  of  one  car  and  a  light  engine 
not  suitable  for  general  traffic;  superintendent  of  division  and  bridge 
foreman  for  that  district  usually  accompany  the  party  in  ]ilaces 
where  stops  are  frequent;  a  hand  car  is  employed,  and  bridge  and 
building  laborers  used  to  assist  in  getting  it  over  the  road.  T<»ols 
used  are  a  ^  inch  steel  bar  and  spade  or  shovel  for  inspecting  piling, 
and  a  brace  and  ^  inch  bit  for  testing  soundness  of  timber,  ana  a  small 
hammer  for  testing  tightness  of  rivets. 

7.  Section  men  are  instructed  to  examine  bridges  and  culverts  on 
their  daily  beat  and  are  expected  to  note  and  repair  irregularities 
which  are  apparent  to  anybody,  such  as  bad  surface,  or  line,  fresh 
breaks  in  timber,  washouts,  or  damage  caused  by  high  water,  and 
track  force  are  depended  upon  only  to  this  extent,  and  to  act  in  an 
emergency  only  until  bridge  men  can  get  there. 

8.  Yes.  and  held  responsible  in  my  opinion  for  accidents  resulting 
from  lack  of  proper  attention. 

'  9.  There  is  no  specified  length  of  span,  all  cattle-guards  (pit)  and 
bridges  have  ties  under  the  rail;  some  small  box  culverts  without  ties 
called  culverts.  We  have  pit  cattle-guards  on  piling  that  are  nine 
feet  long  (standard)  that  answer  for  waterways;  no  bridge  shorter 
than  this. 

10.  Bridges  and  buildings  department  should  understand  it  to  be 
their  duty  to  keep  posted  on  condition  of  foundations  and  masonry 
and  know  that  there  is  no  hazard  of  an  accident  from  defective  con- 
dition of  same. 

11.  Head  of  department  has  title  of  supervisor  of  bridges  and 
buildings,  and  has  the  water  system  and  pumping  stations  also  under 
his  charge,  and  all  repairs  or  maintenance  of  all  classes  of  structures 
except  rolling  stock  of  company  to  look  after.  New  bridges  or  build- 
ings may  be  built  by  either  bridges  and  buildings  or  engineering 
departments.  Foremen  of  gangs  usually  have  boarding,  sleeping,  and 
tool  cars  assigned  to  their  use,  and  may  consist  of  from  three  to  five 
(box)  cars  generally  fitted  up  to  handle  the  work  to  which  they  are  as- 
signed. Such  tools  as  a  carpenter  usually  has  to  work  upon  a  build- 
ing he  is  expected  to  furnish :  company  furnishes  bridge  augers,  cross- 
cut saws,  steel  bars,  wrenches,  and  all  heavy  tools  of  this  nature. 
We  have  painters,  masons,  bridge  and  house  carpenter  gangs,  and 
special  forces  created,  if  occasion  requires,  on  any  line  of  work. 

C  ir.  Vandergrift,  SupervUor  Bridges  and  Buildings^  Chesapeake  A 
Ohio  Railway: 

1.  When  I  have  a  force  of  hands  in  the  neighborhood  of  a  bridge  I 
require  the  foreman  to  go  over  it  and  examine  all  parts,  rivets,  etc. 
All  of  my  foremen  have  these  instructions,  and  they  report  direct  to 
me.    Have  no  regular  blank  form  for  this  purpose. 
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2.  We  hare  a  general  inspector  of  bridges,  Mr.  J.  M.  Staten.  He  is 
supposed  to  inspect  all  briages  once  a  year,  and  reports  to  the  general 
manager. 

3.  See  answer  to  question  1. 

4.  See  answer  to  question  1. 

5.  All  points,  pins,  bearings,  rivets,  etc. 

6.  Four-wheel  motor  car  is  used. 

7.  Trackmen  are  supposed  to  look  over  all  culverts  after  heavy  rains. 

8.  I  think  not,  but  we  do  it. 

9.  Ten  feet  and  up,  clear. 

10.  Our  masonry  is  generally  of  stone  and  any  give  always  shows 
crack.  This  we  have  very  little  trouble  with  in  mountainous  country. 

11.  Our  bridge  department,  or  rather  our  carpenter  department,  so 
called,  do  all  kinds  of  work  from  a  cattle-guard  to  an  iron  bridge;  put 
in  all  interlocking  switches,  etc.  They  report  to  the  engineer  of  main- 
tenance of  way  and  myself,  as  a  general  rule. 

H,  H.  Eggleston^  Supervisor  Bridges  and  Buildings,  Chicago  &  South 
Eastern  Railway : 

1.  Our  current  inspection  of  bridges  will  be  made  in  June  and  De- 
cember, twice  a  year,  by  myself  and  four  men,  on  hand  car. 

2.  We  will  not  keep  a  regular  bridge  inspector,  but  will  use  a  fore- 
man to  make  a  monthly  inspection. 

8.  Our  system  for  quarterly  inspection  is  to  go  over  bridges  and  all 
waterways  and  note  the  immediate  repairs  required;  and  our  annual 
inspection  is  to  make  a  general  inspection  on  motor  car  and  put  in  all 
information  on  our  regular  bridge  sheets,  which  I  send  to  the  super- 
intendent. This  includes  all  renewals  and  changes  for  the  next  year. 
The  superintendent  notes  same,  and  it  then  goes  to  the  general  man- 
ager for  approval. 

4.  I  think  all  roads  should  have  a  regular  bridge  inspector  to  go 
over  road  every  month,  make  a  thorough  and  careful  inspection,  and 
submit  to  the  superintendent  of  bridges. 

5.  At  every  inspection  we  look  into  everything  pertaining  to  bridges 
and  waterways. 

6.  The  inspection  is  made  by  myself  and  gang  of  four  men,  stopping 
at  every  bridge  and  waterway  and  thoroughly  examining  same.  Use 
a  motor  car  or  hand  car.  Use  bars  to  test  piles  and  auger  to  bore 
timber,  and  hammer  to  test  iron  and  rivets. 

7.  We  do  not  depend  on  trackmen,  only  as  they  go  over  bridges,  and 
should  they  notice  anything  wrong  they  notify  superintendent  at  once. 

8.  Culverts  should  be  inspected  by  the  bridge  department,  as  we  put 
them  in  and  maintain  them. 

9.  We  class  all  openings  as  bridges  except  pipe  or  stone  arch. 

10.  We  inspect  all  masonry  and  foundations  of  bridges,  as  we  put 
them  in  and  maintain  them.  They  should  be  thoroughly  inspected 
by  noting  any  cracks  or  defects  or  settling  whatever. 

11.  The  bridge  department  is  made  up  as  follows:  One  paint  gang 
of  4  men,  and  six  bridge  gangs  (two  gangs  heavy  work,  14  men  each, 
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four  gangs  of  8  men  each).  Bridge  gangs  each  equipped  with  a  36-foot 
tool  car,  fully  supplied  with  the  necessary  bridge  tools,  hand  cars, 
push  cars,  track  dollys,  etc. 

W,  M,  Clarke  Master  Carpenter,  Baltimore  A  Ohio  Railroad : 

1.  System  of  current  inspection  on  B.  &  O.  R.  R.  is,  that  all  bridges 
and  culverts  are  examined  personally,  once  every  six  months  by  the 
division  engineer,  once  every  three  months  by  the  master  carpenter, 
and  once  every  month  by  foreman  carpenter  or  competent  bridge 
man. 

2.  We  do  not  keep  regular  bridge  inspector. 

8.  All  inspections  are  made  by  personal  visits  with  hand  car,  we 
have  no  regular  report  blanks;  we  make  a  written  report  to  division 
engineer  of  any  defects  discovered. 

4.  I  have  no  special  class  of  bxidge  inspection  to  recommend. 

5.  The  principal  points  examined  are  all  bearings,  all  stringers,  and 
especially  all  foundations  of  wooden  structures,  all  connections,  and 
especially  the  riveting  and  deflections  of  iron  structures. 

6.  Inspector  goes  over  road  on  hand  car.  Tools  used  are  those 
necessary  to  And  loose  rivets,  augers  to  determine  condition  of  wood, 
and  also  tools  necessary  to  determine  condition  of  foundations. 

7.  Track  foreman  to  examine  each  bridge  and  culvert  once  each 
week,  and  to  report  his  finding  of  defects  to  master  carpenter. 

8.  All  culverts  should  be  examined  by  bridge  department 

9.  All  openings  over  ten  feet  are  classed  as  bridges;  openings  under 
ten  feet  are  classed  as  culverts. 

10.  All  masonry  and  bridge  foundations  should  be  inspected  by  the 
bridge  department. 

11.  Master  carpenter  reporting  to  division  engineer;  foreman  car- 
penter, mason,  painter,  water  service,  and  signsus  reporting  to  mas- 
ter carpenter. 

J.  W.  yfcCormack,  Superintendent  Bridges  and  Buildings^  Chicago^ 
St.  Paul,  Minneapolis  A  Omc^a  Railway : 

1.  Bridge  inspection  is  made  by  the  general  bridge  inspector  for 
the  system,  myself  and  one  man,  usually  the  pile  driver  foreman. 

2.  Yes.    Chief  engineer  furnishes  inspector  for  the  system. 

3.  Annual.  Ko  report  made  of  inspection  until  estimate  of  work 
to  be  done  is  sent  in,  which  goes  to  the  division  superintendent  for 
all  wooden  bridges. 

4.  No. 

5.  Condition  of  timber,  changes  in  waterways,  and  increase  or  de- 
crease in  volume  of  water  and  cause. 

6.  With  gasoline  car.    Inspection  ax. 

7.  Report  any  changes  in  surface  and  line. 

8.  Yes,  sir. 

0.  Any  opening  in  road-bed  sixteen  feet  or  more. 
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10.  To  see  that  they  are  in  safe  condition,  and  to  report  defects. 

11.  Chief  engineer  has  all  iron  bridges  to  maintain,  and  tlie  operat- 
ing department  tlie  wooden  bridges.  A  monthly  report  is  made 
from  my  office  to  the  engineering  department  of  any  renewals,  re- 
pairs, and  changes  made  on  wooden  bndges. 

W.  E,  Alexander^  Sujierlntendent  Bridges  and  liuildingH^  Bantjor  <fc 
Aroostook  Bailroad : 

1.  Inspections  are  made  four  to  six  times  a  year  and  reported  in 
writing  but  without  special  blanks. 

2.  Superintendent  of  bridges  and  buildings  makes  all  the  inspec- 
tions, and  chief  engineer  at  least  one  per  year. 

3.  System  of  inspection  is  to  make  one  early  in  spring,  one  in  mid- 
summer, and  one  late  in  fall.  Other  inspections  are  made  between 
the  above  and  through  the  winter,  but  not  so  critically.  Reports  are 
made  to  the  chief  engineer.  No  special  blanks.  These  reports  are 
filed  in  chief  engineer's  office. 

4.  Wooden  bridges  inspected  by  sounding  and  boring.  Iron  and 
steel  bridges  by  measuring  deflections  under  trains. 

5.  In  the  important  peHodical  inspections  all  parts  are  examined 
as  far  as  possible.  In  iron  bridges  testing  for  loose  rivets  by  ham- 
mer, and  in  wooden  bridges  boring  to  detect  rot.  In  pile  bridges  a 
sharp-pointed  small  bar  is  used  to  detect  rot  along  the  suiiace  of 
grouna.  In  less  rigid  inspections  all  parts  are  examined  to  see  if  any 
changes  appear,  and  to  see  that  adjustment  of  adjustable  members  is 
good. 

6.  A  motor  car  or  velocipede  is  used  in  going  over  the  road  for  in- 
spection.   Rods,  bar,  i-inch  auger,  and  hammer. 

7.  Section  foremen  report  by  wire  to  chief  engineer  and  roadmas- 
ter  anything  in  connection  with  a  bridge  that  needs  attention,  and  do 
what  they  can  to  remedy  any  damage. 

8.  Culvei-ts  should  be  inspected  by  bridge  inspector  as  well  as  by 
road  master. 

9.  Six  feet  is  smallest  opening  under  name  of  bridge.  Arches  of 
even  greater  width  are  not  called  bridges. 

10.  Masonry  and  foundations  should  be  examined  every  summer 
by  bridge  inspector,  who  will  select  the  time  when  water  is  lowest. 

11.  Organization.  Two  bridge  crews  under  competent  foremen 
lodged  in  boarding  cars.  These  foremen  to  report  to  bridges  and 
buildings  superintendent,  and  he  to  chief  engineer.  The  engineer  of 
bridges  is  detailed  to  supervise  important  repairs  or  construction, 
and  reports  to  the  chief  engineer. 

E,  E.  Hartf  Engineer,  New  York,  Chicago  <t*  8L  Louis  Railroad: 

1.  All  bridges  and  culverts  are  inspected  once  a  month  by  regular 
inspectors.  Attached  is  a  specimen  of  report  blank,  with  copy  of 
actual  report  for  December,  1902. 

2.  Regular  bridge  inspectors  are  kept  on  this  line. 

3.  Semi-annual  bridge  inspections  are  made  by  the  engineer,  assist- 
ant engineer,  and  supervisor  of  bridges.     An  annual  report  is  made 
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from  this  inspection  in  duplicate  sent  to  the  president  and  general 
superintendent.    Copy  is  kept  in  each  office. 

4.  The  monthly  and  semi-annual  inspections  are  all  that  are  made  on 
this  road.  There  is  no  other  special  inspection  that  I  would  person- 
ally recommend. 

5.  In  both  semi-annual  and  monthly  inspections  all  details  of  bridges 
are  examined.    All  defects  of  whatever  nature  are  watched  for. 

6.  All  monthly  inspections  are  made  by  regular  inspector  going  from 
bridge  to  bridge  on  velocipede  car,  carrying  with  him  wrenches,  etc., 
to  replace  any  broken  bolts  or  tighten  loose  bolts,  adjust  tension  rods. 
Diagonal  rods  in  iron  and  steel  structures.  Our  semi-annual  inspec- 
tions have  been  made  with  gasoline  motor  car. 

7.  We  depend  upon  track  department  to  report  promptly  all  defects 
that  may  occur  at  any  time. 

8.  In  my  opinion  culverts  should  be  inspected  by  bridge  depart- 
ment. 

0.  Fourteen  feet  minimum  opening  classed  as  a  bridge. 

10.  The  masonry  and  foundations  of  bridges  are  inspected  by  the 
bridge  department. 

11.  Bridge  department  is  organized  on  this  road  as  follows:  Engi- 
neer, supervisor  of  bridges,  with  inspectors  and  foremen. 

We  also  have  a  bridge  engineer  who  looks  after  designing  and 
inspection  of  all  new  bridges  Duilt  on  this  system.  He  gets  up  the 
complete  plans. 

Note  by  Committee, — The  bridge  inspection  form  is  a  single  sheet, 
14  X  8i  inches,  similar  to  typical  form  ''  F,"  for  reporting  on  trestles, 
with  columns  for  reporting  defective  condition  of  any  post,  stringer, 
cap,  etc.,  in  any  bent. 

W.  T.  Powell,  General  Foreman,  Colorado  <fc  Southern  Railway: 

1.  We  have  a  regular  bridge  inspector  who  gets  over  the  territory 
allotted  to  him  about  every  sixty  days.   Wo  do  not  use  a  report  blank. 

2.  Yes. 

3.  The  superintendent  of  bridges  and  buildings  makes  an  annual 
inspection  of  all  structures.  This  inspection  is  for  bridge  and  build- 
ing department  only. 

4.  No. 

5.  A  thorough  inspection  of  all  bridges,  culverts,  cattle-guards, 
fences,  and  buildings. 

6.  Our  inspector  goes  over  the  road  on  a  velocipede  car;  uses  a  long 
chisel  bar;  superintendent  of  bridges  and  buildings  usually  goes  over 
the  road  with  division  superintendent  with  special  car,  stopping  at 
every  structure. 

7.  None. 

8.  Yes. 

9.  Anything  open  at  top. 

10.  Same  as  any  other  part  of  the  bridge* 

11.  Each  of  our  outfits  have  car— bunk  car  and  material  car.  Fore- 
man works  by  inspection  notes  furnished  by  general  foreman;  fore- 
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man  reports  every  day  to  superintendent  bridges  and  buildings  whai 
he  is  working  at.  We  have  foreman  of  water  service,  who  looks  after 
the  pumpers  and  keeps  pumps  and  boilers  in  repair.  I  enclose  a 
blank  that  inspector  fills  out,  showing  work  required  on  each  bridge. 

G.  W,  Stadlpy  Engineer  Maintenance  qf  Way^  Algoma  Central  &  llud- 
Bon  Bay  Railway : 

1.  Bridge  inspection  is  made  by  the  general  foreman  of  the  bridge 
and  building  department. 

2.  No. 

3.  Inspections  are  made  quarterly.  Grcneral  foreman  reports  to 
engineer  maintenance  of  way,  who  takes  the  necessary  action  and 
direction.  Copies  of  reports  are  sent  to  general  superintendent,  and 
the  originals  are  filed  in  the  maintenance  of  way  office. 

4.  Temporary  trestles  and  bridges  receive  more  frequent  attention, 
and  are  personally  inspected  at  least  twice  a  year;  we  also  make 
special  inspection  on  the  first  of  November,  empty  water  barrels  and 
store  the  same,  pay  special  attention  to  guard  rails,  and  see  that 
everything  is  clear  for  passing  of  snow  plow.  In  May  the  barrels  are 
replaced,  inspection  made  as  to  the  effect  of  heaving,  and,  later,  all 
vegetable  matter,  as  dead  brush,  etc.,  removed  from  the  vicinity  of 
trestles  in  order  to  eliminate  danger  from  forest  fires. 

5.  Alignment,  deflection,  bolts,  soundness  of  timber. 

6.  General  foreman  and  two  men  go  over  division  in  hand  car. 
They  carry  with  them  small  tools,  as  sounding  iron,  lining  bars, 
wrenches,  etc.,  to  make  immediate  small  repairs. 

7.  Section  foremen  pay  special  attention  during  time  of  spring 
freshets  and  fall  rains. 

8.  Yes. 

0.  All  openings  are  classed  as  bridges  in  our  record  book,  but  only 
twelve-foot  openings  (standard  span  for  trestle  bridges)  are  numbered 
in  the  track. 

10.  Should  be  inspected  for  scouring,  ice  cutting,  and  pointing. 

11.  Engineer  maintenance  of  way  reports  to  general  superintendent, 
stock  clerk,  general  foreman,  foreman,  pile  driver  foreman. 

I  enclose  herewith  general  rules  governing  our  bridge  department, 
also  report  blank  and  record  sheets. 

Note  by  Committee, — The  inspection  report  blank  is  a  single  sheet, 
8i  X  13f  inches,  similar  to  typical  form  "  F.'' 

A,   8,  Markley,   Superintendent   Bridges  and  Buildings^   Chicago   <t- 
Eastern  Illinois  liailroad: 

It  is  our  custom  to  make  the  annual  inspection  of  bridges  and 
buildings  in  the  months  of  April  and  May,  after  the  fioods  of  the 
spring  and  winter  and  at  the  beginning  of  the  season's  work. 

We  begin  at  the  south  end  of  the  line,  to  take  advantage  of  the  pre- 
vailing winds  which  at  this  season  are  generally  from  the  south. 
The  inspection  party  consists  of  myself,  tne  foremen  over  their  re- 
spective divisions,  and  four  men,  one  of  which  is  selected  from  each 
gang  of  bridge  men,  taking  the  roost  intelligent  of  them.    The  men 

§o  over  tiio  entire  division  while  the  foremen  go  over  their  respective 
ivisions  only.    The  advantage  of  selecting  one  man  from  each  gang 
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IS,  that  it  does  not  cripple  tlie  bridge  gangs  from  pursuing  their 
usual  work  while  the  inspection  is  going  ou. 

During  the  past  three  years  we  have  used  a  double  gasoline  motor 
car,  previously  an  ordinary  hand-car.  We  find  we  can  make  mucli 
better  time  with  tlie  motor  car,  one  reason  being  that  when  we  reacli 
a  structure  which  is  to  be  examined  the  men  are  fresh  and  ready  for 
work  having  rested  while  the  car  ran  from  one  structure  to  the  next, 
while  with  the  old  method  of  pumping  the  hand-car  ( which  with  the 
inspection  party  usually  ran  very  hard),  when  we  came  to  inspect  a 
structure  tlie  men  were  out  of  breath  and  unfit  for  tlie  work.  We 
have  reduced  the  time  necessary  to  inspect  the  entire  line  one  day 
by  tlie  use  of  the  motor  car. 

The  railroad  company  pays  the  expenses  of  the  inspecting  party. 
The  tools  required  for  making  the  inspection  are  four  three-quarter 
inch  hexagon  Bteel  bars  five  feet  long,  diamond  pointed  at  one  end 
with  a  knob  on  the  other;  two  shovels,  two  braces  and  bits,  two  mauls, 
and  two  pairs  of  hip  rubber  boots.  We  rely  on  the  bars  for  most  of 
the  inspection.  The  brace  and  bit  being  used  only  in  a  few  cases  as 
mentioned  hereafter,  and  the  excavating  tools  only  in  loam  or  un- 
certain soil  where  timber  is  likely  to  decay  far  enough  below  the 
surface  of  the  ground  so  that  it  cannot  be  properly  tested  with  the 
bars. 

When  inspecting  trestle  work  two  of  the  men  and  the  foreman  go 
below,  myself  andtwo  men  above.  The  ends  of  stringers  past  four 
to  Biz  years  old  are  probed  witli  tlie  diamond  point  bars  in  their  ends 
where  stringers  as  well  as  other  material  decay  first  as  a  rule.  The 
ties  are  tested  by  the  men  above.  My  being  above  makes  it  easy  to 
watch  the  inspection  going  on  below  and  to  communicate  with  the 
men  when  an  unfavorable  sound  is  heard  from  the  bars  being  probed 
into  rotten  timber,  or  should  they  wish  a  decision  on  defects  doubt- 
ful in  their  judgment. 

Oi*dinarily  in  loose  loam  or  sandy  and  dry  soil,  piles  will  decay 
first  at  the  surface  of  the  ground,  to  test  sucli  the  bars  are  used,  if 
wet  or  damp  at  all  times,  decay  is  likely  to  first  appear  almost  any- 
where between  the  cap  and  say  three  feet  above  the  water.  In  many 
cases  immediately  under  the  cap,  more  especially  if  the  cap  is  split  or 
decayed  so  as  to  admit  of  water  getting  into  the  end  of  the  pile.  For 
testing  piles  under  these  conditions  the  brace  and  bit  is  used. 

Above  refers  particularly  to  white  and  burr  oak  piles.  The  same  is 
true  Off  cypress  piles  if  driven  in  wet  ground  and  water;  while  if  in 
dry  banks  decay  will  appear  in  most  every  place  and  at  about  one  half 
the  age  found  in  tlie  oaks  referred  to. 

Concentrated  load  on  corbels  or  stringers  or  caps  render  especially 
careful  inspection  necessary,  defect  in  corbels  being  a  liitle  difficult 
to  detect  without  boring  into  them.  This  should  be  done  on  the  out- 
side over  the  cap  and  in  such  a  way  that  the  water  will  not  afterwards 
collect  in  the  auger  hole. 

Piles  some  times  settle  unequally  and  cause  caps  to  check  and  break. 

Especial  care  should  be  used  in  keeping  bents  of  all  kind  as  near 
plumb  as  possible  and  where  more  than  one  deck,  in  line  with  each 
other.  It  often  occurs  where  steel  crawls  and  where  ends  of  stringers 
are  not  properly  anchored,  the  rails  will  carry  the  top  of  the  structure 
with  them.  Bents  in  trestles  not  over  twenty-two  feet  high  have 
shifted  sixteen  inches  out  of  plumb. 

In  the  inspection  of  framed  trestles  and  combination  and  Howe 
truss  bridges,  the  points  that  are  likely  to  show  defects  and  decay 
first  are  points  where  the  load  is  concentrated.  In  the  former  where 
posts  rest  on  sills  and  intermediate  caps,  first  indication  of  defects 
will  bo  crushing  under  posts.    This  in  almost  every  case  will  occur 
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under  batter  post  first,  though  in  rare  cases  under  plumb  posts. 
Posts  will  show  deoay  at  lower  end.  Very  rarely  will  the  defect  in 
them  appear  in  upper  end  unless  cap  is  badly  decayed  to  allow  water 
to  get  into  the  end  of  them. 

In  Howe  truss  bridges  defects  first  appear  in  bolsters  and  wall 
plates  unless  lower  chord  should  be  defective  in  packing,  when  same 
will  show  a  joint  opening  or  keys  and  clamp  striping,  the  most  im- 
portant point  being  floor  beams.  In  many  cases  they  are  too  weak, 
showing  defects  first  at  knots  checking  or  cross  grained  timber 
breaking,  usually  appearing  under  center  first.  Very  rarely  do  com- 
pression members  show  defects  first,  though  top  chord  not  protected 
from  weather  has  been  known  to  become  defective. 

Special  attention  should  be  given  to  tension  of  rods  on  these 
briages  to  see  tliat  thev  are  uniform  and  properly  adjusted.  In  in- 
spectingf  the  usual  method  is  to  grasp  a  roa  with  both  hands  and  give 
it  a  quick  and  sharp  jerk;  this  will  test  tlie  vibration  and  determine 
tlie  comparative  tension.  All  bolts  throughout  the  structure  should 
be  tight  at  alltimes  tliat  no  slack  may  exist  between  difi'erent  mem- 
bers. 

Wood  culverts  iron  pipes,  and  similar  openings  are  examined  by 
two  men,  one  going  to  each  end  and  looking  through;  if  any  defects 
are  visible  or  if  culvert  is  very  long  so  that  it  cannot  be  seen  plainly, 
they  crawl  in  and  make  an  examination. 

Iron  bridges  we  examine  almost  entirely  by  observation,  particular 
notice  being  taken  of  the  condition  of  the  rivets  in  the  fioor  s vstem, 
where  the  track  stringers  are  riveted  to  the  floor  beams  and  floor 
beams  riveted  to  the  truss.  If  bridge  is  well  painted  there  will  be  no 
difficulty  in  detecting  loose  rivets.  I  have  made  it  a  practice  never  to 
examine  these  rivets  with  a  hammer  except  Just  previous  to  painting; 
todosoatother  times  spoils  the  paint  and  allows  them  to  rust  I 
believe  this  practice  is  a  safe  one;  I  have  pursued  it  for  twenty  years 
with  good  results. 

The  ties  are  inspected  the  same  as  on  other  bridges  and  the  bear- 
ings on  masonry  are  examined  carefully  to  note  any  wear  into  bear- 
ing blocks  or  coping,  expansion  rollers  or  anchor  bolts. 

I  examine  all  bridge  and  arch  masonry  myself.  The  foundation 
(the  most  important  thing)  I  examine  thoroughlv.  Ninety-nine  per 
cent,  of  arch  or  masonry  failures  are  due  to  foundations  being  under- 
mined from  time  to  time,  eventually  causing  complete  collapse  dur- 
ing high  water.  Tliis  undermining  is  often  due  to  insufficient  water- 
way. In  many  cases  ample  waterway  was  provided  at  the  time 
structure  was  built,  but  later  the  land  above  it  is  tilled  out,  and  by 
this  and  other  causes  the  water  comes  to  the  channel  more  rapidly, 
causing  it  to  scour,  and  many  times  takes  out  arch  paving  or  apron 
walls.  - 

In  all  cases  soundings  should  be  taken  along  face  of  piers,  abut- 
ments, and  bench  walls  of  arches.  When  the  water  is  too  deep  to 
wade  with  rubber  boots,  sounding  rods  or  poles  should  be  used  and 
bottom  of  stream  checked  with  bottom  of  masonry,  record  of  which 
should  be  on  file  in  the  office,  and,  in  cases  of  probable  danger,  should 
be  noted  on  left  hand  page  of  inspection  book,  in  order  that  the  exact 
condition  can  be  determined  on  the  ground  at  once  and  decision  made 
as  to  what  remedy  to  apply. 

At  such  openings  as  cannot  be  examined  properly  by  above  method 
and  to  insure  accuracy,  soundings  should  be  taken  when  the  streams 
are  frozen  over;  fifty  feet  each  way  from  center  of  track  and  at  inter- 
vals of  twenty-five  feet  crossing  and  parallel  with  the  stream,  to  note 
if  any  scouring  lias  occurred,  more  particularly  around  piers  and 
abutments. 
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The  notes  of  tlie  inspection  are  kept  in  100-pago,  4  inches  by  6)^ 
inches,  blank  books,  which  have  been  previously  prepared  by  tlie  clerks 
in  the  office  recording  on  the  left  hand  pages  the  numbers,  length, 
height,  age,  and  general  description  of  each  opening  aud  structure, 
arranged  consecutively  and  spaced  as  past  experience  proves  neces- 
sary. 

On  the  right  hand  page  opposite  the  inspection  notes  show  the  loca- 
tion and  dimensions  of  timber  that  is  to  be  removed,  number  and 
length  of  piles  or  posts  needed,  together  with  any  other  repairs  or 
renewals  found  necessary.  Memorandum  is  also  made  of  highest 
stage  of  water  since  last  inspection,  and  the  water  area  at  such  times, 
which  information  is  often  found  valuable  in  determining  upon  per- 
manent structures,  etc.  The  condition  of  station  buildings,  stock 
pens,  and  in  fact  every  structure,  is  recorded  in  these  inspection 
books.  After  the  inspection  is  completed  a  report  is  typewritten  cov- 
ering the  entire  trip,  one  copy  of  which  is  sent  to  tho  chief  engineer, 
and  another  is  divided  among  the  foremen,  each  getting  a  report  of 
his  division.  This  gives  the  foreman  a  set  of  general  instructions  on 
the  work  to  be  done  on  his  division,  and  he  is  expected  to  do  the 
work  outlined  in  the  report,  except  as  specific  instructions  are  given 
from  time  to  time.  They  are  expectea  to  remedy  any  defect  they 
find  which  was  overlooked  in  the  inspection,  as  well  as  complete  all 
repairs  noted  on  the  report  within  reach  of  the  particular  piece  of 
work  they  may  have  specific  instructions  to  do.  In  many  cases 
numerous  smaller  jobs  can  be  cleaned  up  while  waiting  to  be  moved 
to  and  from  more  particular  jobs,  without  any  further  instructions 
than  the  inspection  report. 

Mason  B.  Strong,  Bridge  Engineer,  Erie  Bailroad: 

1.  Each  division  of  the  railroad  has  a  local  bridge  inspector,  usually 
thu  master  carpenter,  with  an  assistant  inspector  where  necessary. 
Inspections  are  made  semi-monthly  by  the  division  inspectors,  who 
report  to  the  division  engineer.  It  is  the  dutyof  tbe  division  engi- 
neer to  inspect  bridges  and  masonry  every  three  months,  and  his  re- 
port is  made  to  the  engineer  of  maintenance  of  way,  who  reviews  tlie 
report  and  forwards  it  through  tlie  general  superintendent  and  the 
general  manager  to  the  chief  engineer,  who  refers  it  to  the  bridge 
engineer.  The  bridge  engineer  has  a  general  inspector  of  bridges, 
who  inspects  all  bridges  and  masonry  on  all  divisions  and  makes  spe- 
cial report  to  him  of  the  condition  of  structures  and  the  manner  in 
which  the  local  inspection  is  being  done. 

2.  Yes. 

3.  Semi-annual  inspection  trips  are  made  by  the  chief  engineer  with 
the  bridge  engineer.  Reports  on  bridge  inspection  are  ultimately 
filed  in  the  office  of  the  bridge  engineer. 

4.  None,  except  we  look  at  the  track  on  and  near  bridges  as  well  ;is 
the  structures  themselves. 

5.  In  pin  bridges,  all  bars,  pins,  nuts,  rivets,  angles,  connection  of 
stringers  to  beams  and  beams  to  trusses,  expansion  joints,  bed-plates, 
counter  rods  (especially  in  old  bridges). 

In  drawbridges,  also  the  end  lifts,  rollers,  locks,  gears,  shafts,  etc 
In  all  other  types,  in  general  as  above;  and  in  all  oridges  the  action 
under  passing  loads. 

6w  Division  inspector  carries  hammer,  chisel,  and  spud  to  sound 
wooden  structures.  He  travels  on  a  track  velocipede  or  hand-speeder 
car. 
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7.  The  traokinen  are  not  called  upon  to  inspect  bridges. 

8.  Yes. 

9.  Every  opening  oyer  which  a  rail  will  not  carry  is  numbered  and 
classed  as  a  **  bridge/* 

10.  Masonry  and  foundations  should  be  as  rigidly  inspected  as  any 
part  of  a  structure. 

11.  The  bridge  engineer,  reporting  to  the  chief  engineer,  is  assisted 
by  an  inspector  of  bridges,  an  assistant  engineer,  clerk,  and  draughts- 
men. A  shop  inspector  reports  to  the  inspector  of  bridges.  All 
bridges  are  erected  by  the  railroad  company.    See  No.  1. 

BniDOE  Inspection  Methods. 
Data  prepared  by  Messrs,  J,  O.  Walker  and  Job  TuthilL 

Atchison,  Topeka  <&  Santa  F^,  monthly  by  general  foreman,  yearly 
by  superintendent  and  general  foreman. 

Bangor  &  Aroostook,  monthly  and  spring  and  fall  regular  by  super- 
intendent bridges  and  buildings. 

Bismark,  Washburn  &  Great  Falls,  monthly  by  bridge  superintend- 
ent. 

Boston  <&  Maine,  fall  by  inspectors  and  supervisors. 

Burlington,  Cedar  Rapids  &  Northern,  frequently  by  division  fore- 
man, annually  by  division  engineer. 

Chicago  &  Alton,  quarterly  by  engineer  maintenance  of  way,  semi- 
annually by  chief  engineer. 

Chicago  &  Eastern  Illinois,  frequently  by  foreman,  annually  by  su- 
perintendent bridges  and  buildings  and  foreman. 

Chicago  &  Northwestern,  September  and  April  by  division  engineer 
and  superintendent  bridges  and  buildings. 

Chitago,  Burlington  &  Quincy,  by  bridge  superintendent. 

Cincinnati,  New  Orleans  &  Texas  Pac{ilc,~monthly  by  superintend- 
ent bridges  and  buildings,  quarterly  by  chief  engineer. 

C,  C,  C.  &  St.  Louis,  frequently  by  supervisor,  annually  by  engi- 
neer maintenance  of  way. 

Dulnth  &  Iron  Range,  monthly  by  foreman,  spring  and  fall  by  su- 
perintendent bridges  and  foreman. 

Florence  &  Cripple  Creek,  monthly  by  supervisor. 

Fremont,  Elkhorn  &  Missouri  Valley,  annually  by  division  engineer 
and  superintendent  bridges  and  buildings. 

Houston  &  Shreveport,  semi-annually  by  superintendent  and  gen- 
eral superintendent. 

Illinois  Central,  quarterly  by  bridge  superintendent  and  foremen. 

Intercolonial,  annually  by  bridge  inspector. 

Jacksonville  &  St  Louis,  monthly  by  bridge  foreman. 

Lake  Erie  &  Detroit  River,  spring  and  fall  by  engineer  and  bridge 
foreman. 
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Lake  Shoro  «&  Michigan  Southern,  spring  and  fall  hy  general  bridge 
foreman  and  prinoipal  assistant  engineer. 

Lehigh  Valley,  monthly  by  inspector,  annually  by  bridge  engineer. 

Long  Island,  quarterly  bv  bridge  foreman,  semi-annually  by  superin- 
tendent bridges  and  buildings,  annually  by  engineer  maintenance  of 
way. 

Louisville  &  Nashville,  monthly  by  bridge  foreman,  quarterly  by 
bridge  superintendent,  annually  by  bridge  engineer. 

Michigan  Central,  semi-annually  by  assistant  bridge  engineer  and 
foreman,  annually  by  bridge  engineer. 

Missouri,  Kansas  <&  Texas,  frequently  by  inspectors  and  foremen. 

Nashville,  Chattanooga  &  St.  Louis,  frequently  by  bridge  foreman 
uud  supervisor,  annually  by  chief  engineer. 

N.  Y.  C.  &  H.  R.  R.  R.,  continually  by  inspectors,  quarterly  by 
supervisor. 

Norfolk  Southern,  monthly  by  supervisor,  March  and  September  by 
engineer  maintenance  of  way. 

Northern  Pacific,  January  by  superintendent  bridges  and  buildings, 
September  by  division  engineer  and  superintendent  bridges  and  build- 
ings. 

Pecos  Valley,  semi-annually  by  general  foreman  bridges  and  build- 
ings and  inspector. 

Penn.  Lines  West  of  Pittsburg,  monthly  by  foreman,  quarterly  by 
master  carpenter,  annually  by  engineer  of  bridges. 

Philadelphia  &  Reading,  annually  by  bridge  engineer  and  foreman. 

Pittsburg  &  Lake  Erie,  frequently  by  foreman  carpenter. 

Santa  F^,  Prescott  <fe  PhoBuix,  weekly  by  trackwalkers,  semi-annu- 
ally by  chief  engineer  and  general  foreman. 

Plant  System,  semi-annually  by  superintendent  bridges. 

Seaboard  Air  Line,  spring  and  fall  by  bridge  foreman  aud  road- 
master. 

Southern  Indiana,  semi-annually  by  engineer  maintenance  (»f  way 
and  superintendent  bridges  tind  buildings. 

Southern  Pacific,  quarterly  by  inspector,  foreman,  resident  engineer, 
<and  engineer  maintenance  of  way. 

Terre  Haute  &  Indianapolis,  spring  and  fall  by  master  carpenter 
and  engineer  maintenance  of  way. 

Toledo,  Peoria  &  Western,  annually  by  master  bridges  and  build- 
ings. 

Union  R.  R.  of  Pittsburg,  monthly  by  master  carpenter,  semi-annu- 
ally by  engineer  maintenance  of  way. 

W.  Virginia  Central  &  Pittsburg,  spring  and  fall  by  bridge  fore- 
man and  engineer  maintenance  of  way. 

Wheeling  &  Lake  Erie,  continually  by  inspector,  annually  by  chief 
engineer  and  superintendent  bridges  and  buildings. 

Wisconsin  Central,  semi-annually  by  division  engineer,  principal 
n.ssistant  engineer,  and  general  foreman. 
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DISCUSSION. 

Mr.  Reid. — I  have  not  read  the  report  in  full,  but  along  the 
line  of  close  inspection  I  would  like  to  ask  how  detailed  an  in- 
spection is  usually  made  on  the  annual  inspection  ?  On  many 
of  the  roads  I  see  that  in  some  cases  the  chief  engineer  goes 
along,  and  in  some  cases  the  general  superintendent  and  other 
high  officials,  whose  time  must  be  very  limited,  and  I  would 
like  to  ask  how  far  the  details  are  gone  into,  or  whether  they  in 
a  general  way  look  over  only  the  more  important  structures, 
iron  or  wood,  or  both? 

Mr.  A.  S.  Markley. — I  have  given  that  in  my  report.  Will 
say  that  none  of  the  higher  officials  go  along.  My  report  is 
sent  to  the  chief  engineer  and,  in  addition  to  the  inspection,  I 
also  take  other  notes  and  information  that  might  be  valuable  at 
some  future  time. 

Mr.  Large. — On  the  system  that  I  am  connected  with  I  make 
it  a  business  to  make  the  inspection  myself,  and  I  do  it  by 
myself  as  much  as  I  can  and  take  all  the  time  necessary  to  do 
it.  I  make  up  report  and  furnish  it  to  our  engineer  of  main- 
tenance of  way  and  he  fixes  it  up  to  suit  himself  and  forwards 
it  to  our  engineer  of  bridges  and  buildings,  and  in  this  report 
I  sa5  what  ought  to  be  done  or  what  we  should  do  after  it  has 
gone  to  them  and  they  have  looked  it  over,  and  then  at  an  ap- 
pointed time  they  come  out  with  a  special  train  and  do  not 
examine  bridges  that  I  have  said  nothing  about,  simply  go  to 
the  bridges  or  buildings  that  I  mention  in  my  report,  and  then 
say  what  we  shall  do,  and  make  provision  accordingly. 

Mr.  Killam. — On  the  Intercolonial  Railway  we  have  thirteen 
divisions,  1,350  miles  all  told.  I  start  at  one  end  of  the  road 
and  go  from  structure  to  structure,  whether  a  pipe  culvert,  box 
culvert,  or  superstructure  of  any  kind,  and  if  the  masonry 
needs  pointing,  if  it  is  broken,  or  any  bndge  seats  broken,  I 
report  that,  and  I  go  over  the  structures  testing  with  hammers. 
I  have  an  assistant  with  me,  and  test  the  rivets  to  see  if  there 
are  any  loose  ones,  and  if  any  loose  rivets  are  found  I  report 
them  to  the  engineer  of  maintenance  and  he  sends  out  men  to 
put  in  new  rivets,  and  so  I  go  on  from  structure  to  structure 
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making  a  very  minute  and  careful  inspection  and  report  every- 
thing, and  the  buildings  the  same  way ;  examining  the  founda- 
tions,  roofs,  sheathing,  etc.,  and  report  every  room,  and  if  it 
wants  anything  done  to  it,  I  give  the  size  of  the  room,  height 
of  the  ceiling,  etc.  It  takes  four  mouths  to  go  over  the  whole 
road.  I  then  send  in  my  report  and  the  engineer  of  mainten- 
ance acts  on  it  and  gives  instructions  and  the  repairs  are  made. 
That  is  the  way  we  do  on  our  road.  We  do  not  miss  anything 
and  take  no  risks  whatever  for  anything  that  wants  to  be  done. 
I  neglected  to  say  that  this  inspection  is  made  once  a  year,  and 
in  addition  to  this  yearly  inspection  I  have  also  taken  the  deflec- 
tion of  all  of  the  spans. 

Mr.  Reid. — I  have  an  inspector  who  makes  a  detailed  inspec- 
tion twice  a  year,  and  I  make  a  personal  inspection  of  the  line 
once  a  year,  as  it  is  impossible  to  get  over  it  oftener  than  that. 
He  goes  over  the  road  and  examines  the  livets  and  pins  and 
rollers  and  every  detail  about  an  iron  or  steel  structure,  also 
examines  all  pipe  culverts,  stone  arch  culverts,  and  makes  a 
very  detailed  inspection  and  report  of  everything.  He  is  a 
thorough,  first-class  bridge  man,  so  that  he  knows  what  he  is 
talking  about.  He  examines  everything.  He  notices  the  ad- 
justment of  the  lateral  braces  and  everything  of  that  kind,  and 
goes  over  the  floor  systems,  and  all,  and  then  I  go  over  later 
on  and  take  him  with  me.  He  has  the  inspection  report  and  we 
look  over  and  examine  any  points  necessary  or  advisable  to 
look  over  and  where  everything  is  O.  K.  we  do  not  stop  at  all. 
I  have  seen  enough  of  his  inspection  to  know  that  I  can  depend 
on  his  judgment,  and  I  make  the  notes  in  my  book  and  order 
the  work  done.  Do  not  make  any  report.  I  order  it  done  and 
direct  the  different  ones  to  do  the  work,  so  that  the  report  does 
not  go  beyond  me  at  all.  I  would  like  to  state  that  I  also  keep 
a  bridge  record  book  of  every  structure  on  the  road,  showing 
the  length  of  span,  whether  deck,  or  through,  kind  of  truss, 
etc.,  and  in  case  of  pipe  culverts,  diameter  and  length  of  the' 
pipe,  and  the  same  information  for  stone,  box,  and  arch  cul- 
verts ;  and  for  trestle  bridges,  number  of  pile  bents,  frame 
bents,  height,  etc.,  and  this  becomes  very  convenient  at  times 
in  case  of  an  accident,  flre,  or  washout,  or  something  of  thai 
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kind,  as  when  the  number  of  the  bridge  is  given  we  can  tell 
just  exactly  what  it  will  take  to  replace  it,  so  that  when  a  mes- 
sage comes  in  that  such  a  bridge  is  gone,  we  know  just  what  to 
do  to  replace  it. 

Mr.  C.  C.  Witt. — I  would  like  to  say  something  about  keep- 
ing a  record  of  these  bridges.  In  addition  to  the  bridge  book 
on  our  road,  which  has  the  length  of  spans,  number  of  panels, 
height  above  water,  etc.,  we  have  the  inspector's  personal  book, 
and  also  have  in  the  bridge  engineer's  office  a  file-card  system, 
showing  drawing  numbers  and  general  data.  Every  bridge  on 
the  road  is  marked  on  a  separate  card  and  these  cards  are  kept 
in  a  case  in  rotation  according  to  the  bridge  numbers,  so  that 
at  a  second's  notice  we  can  lay  our  hands  on  any  drawing  or 
data  for  any  particular  bridge. 

Mr.  Lichty. — On  the  North  Western  system  we  aim  to  have 
the  bridge  gang  go  over  their  bridges  every  sixty  days,  or  as 
near  that  as  possible,  to  tighten  up  loose  bolts,  examine  block- 
ing and  piles,  and  their  condition  in  general.  The  superin- 
tendent of  bridges  and  buildings  makes  two  inspections  per 
year,  in  spring  and  fall,  on  the  latter  being  accompanied  by  the 
division  engineer.  Besides  this,  the  general  bridge  inspector, 
or  his  assistant,  goes  over  the  line  once  or  twice  a  year  exam- 
ining more  particularly  the  important  structures. 

Mr.  Reid. — In  regard  to  Mr.  Lichty's  remarks,  there  is  no 
question  but  what  that  is  advisable  aqd  desirable  and  makes  a 
good  plan  of  inspection  where  it  can  be  carried  out,  but  since 
I  have  taken  general  charge  of  the  bridge  work  on  our  road  it 
is  possible  for  me  to  make  but  one  inspection  a  year  and  it 
keeps  me  going  to  do  that, — starting  in  five  o'clock  in  the 
morning,  working  until  dark,  and  working  the  inspection  notes 
up  in  the  evening  until  eleven  o'clock  at  night.  Having  a 
special  train  makes  it  very  desirable  to  return  the  engine  to  the 
roundhouse  as  early  as  possible  to  get  rid  of  the  train. 

Mr.  Trippe. — I  would  like  to  bring  up  for  discussion  the 
practice  of  members  in  inspecting  covered  Howe  ti'uss  bridges 
and  whether  they  uncover  the  bridge  after  a  certain  age,  to  get 
at  all  the  timbers. 

Mr.  Reid. — In  answer  to  Mr,  Trippe's  question  I  would  state 
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that  I  have  had  doors  made  in  the  covering  for  this  purpose* 
Ordinary  truss  bridges,  if  l)uilt  of  good  timber  and  properly 
covered,  the  timber  in  thera  should  last  from  twenty-five  to 
thirty  years  without  any  decay.  I  have  bored  timber  that  had 
been  in  service  in  Howe  truss  bridges  for  twenty-five  yeare 
and  there  was  no  rot  or  anything  of  that  kind.  It  was  in  ab- 
solutely perfect  condition.  Sometimes  the  joints  will  open  up 
a  little  but  that  cannot  be  helped.  The  truss  might  lose  a  good 
part  of  its  camber  but  that  is  not  particularly  objectionable. 
Take  a  truss  originally  built  with  2^  inches  camber,  it  can 
afford  to  lose  an  inch  or  an  inch  and  a  half  of  its  camber  and 
still  be  in  good  condition. 

Mr.  Trippe. — I  have  found  heart  rot  in  several  timbers  of  a 
bridge  across  the  Platte  river  in  Nebraska,  that  was  built 
in  1886  or  1887,  It  was  covered  about  two  years  after 
it  was  built,  and  the  bridge  is  entirely  white  pine,  I  think 
Wisconsin  pine. 

Mr.  Reid. — Good  white  pine,  if  it  is  properly  protected, 
should  not  show  heart  rot  in  that  length  of  time. 

Mr.  Alexander. — Our  chief  engineer  goes  over  our  road  at 
least  once  a  year  for  a  general  inspection,  and  I  do  all  the  other 
inspecting  of  bridges,  and  report  anything  that  I  find  necessary 
or  that  his  attention  should  be  called  to,  and  anything  needing 
immediate  attention  I  order  repaired  and  repoi*t  to  him  also 
what  action  taken ;  but  if  it  is  something  that  can  wait  for  his 
annual  visit  to  the  bridge  I  go  with  him  and  show  him  every- 
thing that  I  wish  him  to  see  so  as  not  to  detain  him  on  his  trip 
any  longer  than  necessary.  Referring  to  Howe  truss  bridges, 
if  a  bridge  can  be  thoroughly  covered  so  that  no  water  gets  to 
it,  we  find  there  is  no  gteat  trouble  so  far  as  rot  is  concerned. 
I  know  of  such  a  bridge  that  was  built  nearly  sixty  yeare  ago 
near  Bangor,  Me.,  an  inspection  of  which  sometime  ago  showed 
that  it  was  still  in  good  condition. 

Mr.  Slieldon. — It  has  been  our  experience  that  if  the  timber 
in  a  Howe  truss  is  in  good  condition  when  put  in  and  protected 
from  the  weather,  there  will  be  little  or  no  deterioration  in  the 
timber  of  that  bridge.  I  have  quite  a  few  now  that  are  fifty 
years  old  or  more,  and  the  wood  is  still  in  good  condition. 
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Mr.  Carpenter. — I  do  not  know  that  I  have  very  much  to 
say,  I  have  a  paper  on  this  subject  embodied  in  this  report 
that  shows  about  where  I  stand,  but  I  would  like  to  say  that  I 
think  we  can  inspect  the  rivets  too  rigidly  and  too  often,  and  we 
can  also  bore  the  timber  too  often  for  the  purpose  of  inspec- 
tion. I  do  not  think  we  ought  to  bore  it  to  pieces  to  keep  it 
from  getting  rotten.  I  think  a  man  ought  to  know  what  the 
condition  of  his  timber  is  by  keeping  a  record  of  all  previous 
borings  made  in  it,  so  as  to  let  it  run  as  long  as  possible  before 
boring  it  again,  otherwise  good  timber  is  liable  to  be  spoiled  by 
too  frequent  boring.  I  would  also  like  to  say  that  in  case  of 
girder  bridges  I  think  they  should  be  so  designed  so  that  we 
could  get  inside  and  around  them  to  examine  them  without 
bringing  along  a  work  train  with  a  lot  of  scaffolding  for  it. 
This  is  an  important  point,  and  I  think  the  engineers  who  de- 
sign these  girders  and  foundation  or  abutments  for  them  ought 
to  take  this  mattfer  into  consideration.  It  would  save  the  com- 
panies for  which  we  are  working  considerable  money. 

Mr.  Stearn. — Mr.  President,  I  would  like  to  raise  the  ques- 
tion as  to  the  proper  time  for  covering  wooden  bridges  after 
their  erection. 

Mr.  Liehty. — In  regard  to  the  proper  time  to  cover  Howe 
truss  bridges,  it  is  not  so  much  a  question  as  to  whether  a 
bridge  should  remain  uncovered  any  length  of  time,  as  it  is  to 
take  a  Howe  truss  or  any  timber  in  a  truss  and  paint  it  befoi*e 
it  is  well  seasoned. 

Mr.  Killam. — In  reference  to  the  inspecting  of  bridges  and 
getting  under  them  to  inspect  them,  I  would  say  that  I  had  a 
little  iron  ladder  made  for  this  purpose,  which  I  have  been 
using  to  good  advantage  for  some  time. 

Mr.  Mclntyre. — I  do  not  think  the  covering  should  be  put 
on  Howe  truss  bridges  until  all  the  timbers  are  thoroughly  sea- 
soned, and  chord  and  lateral  bolts  tightened. 

Mr.  Sheldon. — In  reply  to  Mr.  Steam's  inquiry  as  to  how 

long  timbers   should  stand  before  being  covered,  I  have  had 

some  experience  along  this  line  and  am  of  the  opinion  that  if 

your  timber  is  thoroughly  seasoned  it  can  be  covered  immedi- 
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artely  after  being  erected.  If  not  thoroaghly  seasoned  it  should 
be  left  for  a  year  or  more  so  the  air  can  have  free  access  to  it, 
to  be  thoroughly  seasoned  before  being  covered.  And  I  would 
also  say  that  our  experience  has  been  if  your  timber  is 
thoroughly  seasoned  before  it  is  painted  it  does  little  daniage 
except  that  it  is  a  hindrance  to  inspection.  If  your  timber  is 
not  thoroughly  seasoned  then  the  painting  is  positively  injuri- 
ous in  every  way. 

Mr.  Burpee. — I  think  the  timber  ought  to  be  covered  imme- 
diatelv  if  covered  at  all,  but  it  is  well  to  let  the  sides  remain 
open  for  a  reasonable  length  of  time  so  as  to  allow  the  air  to 
circulate  through  to  season  the  timber. 

Mr.  Reid. — Our  practice  on  the  Lake  Shore  when  building 
Howe  trusses  was  usually  to  build  them  one  season  and  cover 
them  the  next.  In  regard  to  painting  the  timbers  we  do  not 
paint  Howe  trusses  at  all.  We  never  did.  I  think  in  a  good 
many  cases  good  whitewash  is  better  than  paint. 

Mr.  A.  S.  Markley. — In  regard  to  painting  the  Howe  tniss 
bridges  I  think  if  the  timbers  are  not  well  covered,  but  are 
exposed  to  the  weather,  that  it  is  simply  time  and  money 
thrown  away,  putting  it  on.  One  thing,  Mr.  President,  that 
occurred  at  the  Kansas  City  convention,  a  number  of  years 
ago,  and  which  I  have  always  remembered,  was  a  remark  by 
Mr.  F.  H.  McGuigan,  at  that  time  superintendent  of  the  Wa- 
bash Railroad,  now  general  manager  of  the  Grand  Trunk,  to 
the  effect  that  it  was  wonderful  how  cheap  the  members  could 
do  a  certain  kind  of  work  in  the  convention  hall,  but  when  it 
comes  to  doing  it  out  on  the  road  it  was  quite  different,  and  so  I 
think  perhaps  the  same  thing  applies  to  inspection.  We  make 
a  more  rigid  inspection  here  than  we  do  out  on  the  road. 

President. — I  think  the  point  is  well  made,  but  if  we  did  not 
make  this  inspection  here  we  would  not  do  it  on  the  road  as 
well,  and  we  will  eveiy  one  of  us  go  back  home  to  do  better 
service  because  of  our  having  talked  these  matters  over  here  in 
this  convention. 


IX. — Watkb  FiiiTEBs,  OR  Otheb  Mbthods  of  Purifying  Watbb 

FOB  Engine  Use. 

KEPORT   OF   COMMITTEE.      , 

To  the  Association  of  Railway   Superintendents  of  Bridges 
and  Buildings: 

GentiiEMEn. — With  a  desire  to  learn  as  much  as  possible  on 
the  subject  "  Water  filters  or  other  methods  of  purifying  water 
for  locomotive  use,"  I  attended  a  meeting  of  the  Western  Bail- 
way  club  February  17,  1903,  at  which  meeting  this  subject  was 
fully  discussed,  and  I  will  use  as  part  of  my  report  a  paper  read 
at  this  meeting  entitled,  "  The  C.  &  N.  W.  Ry.  Co*s  Method  of 
Purifying  Water  for  Locomotive  Boilers, "  by  Mr.  G.  M.  David- 
son, chemist  and  engineer  of  tests.  Following  this  paper  and 
discussion  will  be  found  a  statement  showing  cost  of  purifying 
water  on  the  G.  &  N.  W.  By. 

Next  a  list  of  railroads  in  the  United  States  and  Canada 
whose  mileage  is  1,000  miles  or  more,  to  whom  I  mailed  the 
following  circular  letter: 

Chicago,  Sept.  1,  1903. 

Dear  Sir : — As  chairman  of  committee  on  "  Water  filters  or 
other  methods  of  purifying  water  for  engine  use^'  for  the  Asso- 
ciation of  Bailway  Superintendents  of  Bridges  and  Buildings,  I 
am  after  information  to  compile  a  report  for  the  annual  conven- 
tion, to  be  held  at  Quebec,  October  21  and  22,  1903. 

If  consistent  for  you  to  answer  any  of  the  following  ques- 
tions, I  would  be  greatly  obliged  for  the  information  : 

1.  Have  you  water  purifying  plants  in  operation  on  your 
road? 

If  so,  what  system  ? 

2.  What  is  the  estimated  cost  per  thousand  gallons  for  puri- 
fying water? 

3.  Do  you  consider  the  saving  in  the  expense  of  repairing 
boilers  warrants  the  cost  of  purifying  the  water  before  it  is  put 
in  the  boilers? 

4.  Have  you  had  water  purifying  plants  in  operation  long 
enough  so  you  can  give  amount  saved  in  cost  of  repairs  per 
locomotive  per  year  by  using  purified  water?  If  so,  please 
state  the  amount. 

5.  Can  you  send  me  a  statement  showing  the  operation  of 
any  of  your  plants? 

A  reply  with  answer  to  all  or  any  of  the  above  questions  will 
Jje  greatly  appreciated  and  /  will  reciprocate  by  sending  you  a 
copy  or  report  made  by  our  committee  at  the  convention. 

On  aocoupt  of  the  short  time  that  I  have  in  which  to  make 
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up  my  report  I  would  be  pleased  to  have  you  reply  not  later 
than  September  19. 

Hoping  that  I  may  receive  the  information  from  yon  as  re- 
quested, I  am, 

Very  truly  yours, 

B.  C.  SATTIiEY, 

Answers  were  received  from  tw^euty-five  railroads  out  of 
thirty-five  to  whom  the  above  circular  letter  was  sent.  The 
answers  to  my  letters  from  the  various  railroads  are  printed  as 
received,  except  those  who  stated  that  they  had  no  plants  of 
this  kind  on  their  road. 

The  Chigaoo  &  North  Western  RAiiiWAv  Company's  Method 
OP  Purifying  Water  for  Locomotive  Boilers. 

lif/   G,    M,  Davidm)n,   Chem'tHt   and   Engincrr   of   Tests  ('.  d* 

JSr.   W.  Ry.  Co, 

introduction. 

In  the  preparation  of  this  paper  I  have  in  mind  the  fact  that 
comparatively  few  of  the  members  of  the  Western  Bailway  club 
are  chemists,  and,  therefore,  I  will  endeavor  to  present  the  sub- 
ject in  a  popular  rather  than  a  scientific  manner.  I  will  avoid 
technical  language  as  much  as  possible.  The  purification  of 
water  for  boiler  use  is  so  simple  that  a  knowledge  of  chemistry 
is  not  neoessary  to  understand  the  principles  involved. 

water   IK   GENERAL. 

Water  occurs  abundantly  diffused  in  nature.  It  is  the  largest 
component  of  plants  and  animals.  Five  eights  of  the  human 
body  is  water.  It  has  been  estimated  that  99  per  cent,  of  the 
water  on  the  earth  is  in  the  oceans.  From  these  oceans,  as 
well  as  from  lakes,  rivers,  swamps,  and  other  moist  place?, 
evaporation  is  constantly  going  on.  The  water  thus  evaporated 
rises  as  vapor  and  is  carried  away.  When  the  cloutls  that  carry 
this  vapor  come  in  contact  with  a  cool  current  of  air,  the  mois- 
ture in  them  is  condensed  and  falls  in  the  shape  of  rain,  snow, 
or  hail.  The  air  is  constantly  charged  with  more  or  less  water. 
We  have  evidence  of  this  on  warm  days  by  the  drops  of  water 
that  are  seen  on  the  outside  of  a  pitcher  containing  ice  water. 
We  also  often  see  the  water  that  is  condensed  on  the  outside  of  a 
locomotive  tank  when  the  water  inside  the  tank  is  cooler  than 
the  temperature  of  the  outside  air.  This  phenomena  is  also 
exhibited  in  the  shape  of  fog,  dew,  and  hoar  frost.  The 
atmosphere  is  never  absolutely  dry.  When  it  contains  85  per 
cent,  to  95  per  cent,  of  water  we  call  it  damp ;  when  it  hss  65 
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per  cent,  we  call  it  dry ;  50  per  cent,  very  dry  ;  and  35  per  cent, 
extremely  dry. 

Three  forms  of  water  are  familiar  to  us.     These  are — 

1.  The  solid  form — as  ice. 

2.  The  liquid  form — as  water. 

3.  The  gaseous  form — as  steam. 

Chemically  speaking,  water  is  a  combination  of  two  gases — 
hydrogen  and  oxygen — combined  in  the  proportion  of  two  parts 
of  hydrogen  to  one  part  of  oxygen.  Hydrogen  is  the  lightest 
known  gas.  Oxygen  is  one  of  the  components  of  the  air.  If  a 
mixture  of  these  two  gases  is  brought  together  in  the  proper 
proportions  and  a  flame  or  electric  spark  is  applied,  they  will 
unite  and  form  water. 

As  stated  previously,  water  is  precipitated  from  the  clouds  in 
the  shape  of  rain,  hail,  and  snow.  When  it  strikes  the  earth  a 
portion  of  it  runs  away  on  the  surface  and  forms  small  rivulets 
and  streams,  which  unite  to  form  rivers  and  lakes.  These  in 
turn  empty  into  the  oceans.  A  portion  of  water  which  falls  on 
the  earth,  instead  of  running  off  on  the  surface,  is  absorbed  by 
the  soil,  and  after  passing  through  the  strata,  reappears  in  the 
form  of  springs,  or  is  found  beneath  the  surface  by  boring  or 
digging  wells. 

WATER    USED   IN   BOII^EBS. 

Bain  water  is,  for  all  practical  purposes,  a  pure  and  soft 
water.  The  only  impurities  that  it  contains  are  the  dust 
which  it  takes  up  in  falling  through  the  air,  and  the  carbonic 
acid  gas  which  it  absorbs  from  the  air.  Bain  water  is  a  great 
solvent.  Under  ordinary  atmospheric  pressure  it  dissolves  its 
own  bulk  of  carbonic  acid  gas.  When  in  passing  through  the 
soil  and  through  various  rocks,  it  comes  in  contact  with  min- 
erals that  are  soluble  in  water,  it  dissolves  them  and  carries 
them  along  in  solution.  If  the  rain  water  falls  in  a  region 
where  the  predominating  rock  is  granite,  slate,  or  some  such 
nearly  insoluble  substance,  it  does  not  dissolve  much  of  it.  If, 
however,  it  passes  through  a  region  where  the  predominating 
rock  is  limestone  or  that  contains  compounds  of  lime  or  mag- 
nesia, the  rain  water  dissolves  these  and  causes  the  water  to  be 
what  is  called  **  hard  water-^'  In  many  regions  'the  dissolving 
effects  of  water  upon  limestone  is  continually  going  on,  result- 
ing in  the  formation  of  caves  such  as  Mammoth  cave  in  Ken- 
tucky. 

The  character  of  water  for  boiler  use  may  be  influenced  by 
the  following : 

1.  By  the  kind  of  rock  and  soil  through  which  it  passes. 

2.  By  the  depth  to  which  it  penetrates  the  rock  and  soil. 

3.  By  the  time  that  it  remains  in  the  earth. 

All  natural  water  contains  more  or  less  solid  matter  in  solu- 
tion, or  mixed  with  it  mechanically  and  held  in  suspension. 
The  ideal  water  for  use  in  locomotive  boilers  is  one  that  does 
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not  deposit  Bcale,  does  not  corrode,  and  does  not  canse  the 
boilers  to  foam.  Unfortunately  such  a  water  does  not  exist  in 
nature.  A  railroad  running  through  a  certain  section  of  the 
country  is  obliged  to  use  in  its  locomotive  boilers  the  water 
found  in  that  section.  With  a  railroad  located  like  the  Chicago 
&  North  Western,  the  variety  of  water  used  for  boiler  purposes 
is  very  large. 

In  the  northern  part  of  Wisconsin  and  Michigan  along  the 
Ashland  and  Peninsula  divisions,  the  country  is  dotted  with 
small  lakes  and  swamps  which  act  as  reservoirs  for  the  storage 
of  water  derived  from  melted  snow  and  rain.  This  water  does 
not  get  a  chance  to  percolate  through  the  soil,  but  runs  quickly 
into  the  swamps,  lakes,  and  streams.  There  is  no  trouble  with 
locomotive  boilers  accumulating  scale  when  running  through 
that  region.  Practically  only  natural  soft  water  is  used.  The 
following  analyses  indicate  the  character  of  this  water  : 


Name  of  Station 

Source  op  Supply 

Total  solid  matter  dis- 
solved in  1  gallon 

This  solid  matter  con- 
sists of  the  following: 

Carbonate  of  lime 

Carbonate  of  magnesia. 

Sulphate  of  lime 

Sulphate  of  magnesia. . . 

Iron  and  alumnia  oxides 

Silica 

Incrusting  solids 

Alkali  chlorides 

Alkali  sulphates 

Organic  matter 

Non-incrusting  solids 


Grand  Rapids, 
Wis. 


Well  near  bank 

of  Wisconsin 

River. 


5.24 


1.16 
1.14 
0.78 


0.03 
0.93 


4.08 

0.04 
0.56 
0.61 


1.21 


Cedar. 
Wis. 

Wellington. 
Mich. 

Little  Luke, 
Mich. 

Spring. 

Branch  of 
Presque  Isle 
.  River. 

Well  600  feet 
from  Lake. 

1.88 

0.89 
trace 

**0.08 
0.60 

5.49 

1.51 
0.56 
0.28 

'o.09 
0.50 

4.96 

0.06 
trace 
1.90 
0.'9 
0.29 
0.51 

1.07 

0.25 

*'0.67 

2.88 
0.48 

'i'ii 

ZJS5 

1.80 
0.11 
0.20 

0.82 

2.61 

1.61 

Pounds  of  scale-forming; 
matter  in  1,000  gallontt' 


0.57 


0.15 


0.41 


0.48 


Note.— The  figures  expre.ss  the  number  of  grains  (Troy  weight)  In  one  U.  S. 
Standard  gallon  (231  cubic  inches). 


Along  the  shore  of  Lake  Michigan  and  southern  Wisconsin, 
where  water  can  be  conveniently  pumped  from  the  lakes  and 
rivers,  the  water  is  comparatively  soft  and  is  considered  good 
for  boiler  purposes.  The  following  analyses  show  the  character 
of  this  water  : 
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Namb  op  Station 

Source  of  Supply 

Total  solid  matter  dis- 
solved In  1  gallon 

This  solid  matter  consists 
of  the  following: 

Carbonate  of  lime 

Carbonate  of  magnesia. . . 

Sulphate  of  lime 

Sulphate  of  magnesia 

Iron  and  alumina  oxides . 

Silica 

Incrusting  solids 

Alkali  chlorides 

Alkali  sulphates 

Non-lncrusting  solids 


Chicago. 


Pounds  of  scale-forming 
matter  In  1,000 gallons.. 


Lake 
Michigan. 


7.78 


4.46 
2.20 
0.30 


0.02 
0.30 


7.28 

0.22 
0.28 


0.50 


1.04 


Cary,  111. 


Oshkosh,     Red  Granite 
Wis.  June,  Wis. 


I 


Fox  River. 


Lake 
Winnebago. 


14.23 


6.02 
5.64 
0.07 

'  0.12 
0.48 

12.33 

0.67 
1.38 

1.90 


11.24 


4.67 
8.32 
0.43 
0.77 
0.09 
0.28 

9.51 

0.62 
1.11 

1.78 


Creek. 


1.76 


1.86 


10.85 


5.11 
8.80 


trace 
0.67 

9.68 

0.27 
1.00 

1.27 


1.37 


Note.— The  flgnires  express  the  number  of  grains  (Troy  weight)  in  one  U.  S 
Standard  gallon  (281  cubic  inches). 

On  the  Iowa  division  some  of  the  waters  con  tain. considerable 
scale-forming  material.  They  are  hard  waters  and  on  account 
of  the  fast  time  of  the  passenger  trains,  heavy  tonage  of  freight 
trains,  and  large  number  of  locomotives  in  service  on  this  divi- 
sion, are  the  cause  of  much  expense  to  the  company,  as  well  as 
much  annoyance  and  trouble  to  the  motive  power  department. 
The  following  analyses  show  the  character  of  these  waters  : 


Name  ok  Station 

Council 
Bluffs,  Iowa. 

Dunl^p, 
Iowa. 

Dentson, 
Iowa. 

Boone, 
Iowa. 

Source  of  Supply 

Well  70  feet 
deep. 

63.67 

24.39 

1.18 

6.22 
13.33 

0.84 

1.42 

Well  28  feet  Well  26  feet 
deep.              deep. 

40.42                    24.19 

i 
16.11         1           14.68 

■  2.25         1             2.51 
6.41                     3.60 
9.92                     1.20 
0.16        ;            0.09 
1.52        '            0.96 

Well  104  feet 
deep. 

Total  solid    matter   dis- 
solved in  1  gallon 

This  solid  matter  consists 
of  the  following: 

Carbonate  of  lime 

23.04 

13  46 

Carbonate  of  magnesia... 
Sulohate  of  lime 

7.06 

Sulphate  of  magnesia 

Iron  and  alumina  oxides 
Silica 

trace 

1  74 

Incrusting  solids 

Alkali  chlorides 

46.88 

1.21 
5.58 

35.37 

2.06 
2.99 

28.04 
1.15 

22.28 
0.00 

Alkali  sulohates 

trAOA 

Alkali  carbonates 

0  69 

Non- incrusting  solids 

6.79 
6.69 

5.05 

1.15 

1 

0.78 

Pounds  of  scale-forming 
matter  in  1,000  gallons. . 

5.05 

3.29 

3.18 

Note.— The  figures  express  the  number  of  grains  (Troy  weight)  in  one  U.  S. 
Standard  gallon  (231  cubic  inches). 
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The  following  diagram  whicli  I  have  prepared  shows  at  a 
glance  the  general  charaoter  of  the  water  supply  of  the  main 
line  of  the  O.  &  N.  W.  By.  Co.,  from  Clinton  to  Council  Bluffs, 
Iowa.  • 

On  the  Minnesota  and  Dakota  division  the  waters  are  much 
worse  than  elsewhere  on  this  railroad.  Not  only  do  they  con- 
tain in  solution  mUch  lime  and  other  scale-forming  matter,  bat 
many  of  them  also  contain  a  very  large  quantity  of  alkali.  The 
following  analyses  show  the  character  of  these  water.s  : 


Namk  op  Statiok.  ....... . 

Tyler,  Minn. 

Walnut 
Qrove,  Minn 

Redfleld, 
S.  Dakota. 

Well  18  foot 
deep. 

Salem, 

S.  DakoU. 

SouBCB  OK  Supply 

Well  675  feet 
deep. 

Well  40  feet 
deep. 

201.16 

42.75 
19.01 
42.50 
32.10 
trace 
1.45 

Well  16  feet 
deep. 

Total  solid    matter    dis- 
solved In  1  gallon 

This  solid  matter  consists 
of  the  following: 

CarbonatA  of  lime 

110.36 

35.08 

8.20 

15.04 

24.75 

0.80 

2.00 

238.60 

46.68 
2.75 
8.70 

56.85 
1.39 
2.11 

117.98 

18.50 
102.02 

152.88 
13  78 

Carbonate  of  magnesia- . . 
Solnhate  of  lime 

4.93 
81.45 

Sulphate  of  magnesia.  ... 
Iron  and  alamina  oxides 
AiHca  

37.70 
0.08 

1.57 

Incraating  solids 

Alkali  chlorides 

85.87 

1.46 
63.53 

137.90 

1.21 

62.05 

142.46 
9.77 

Alkali  sulphates 

0.65 

Non-lncrusting  solids 

54.90 

68.26 

116.52 

10.42 

Pounds  of  scale-forming 
matter  in  1,000  gallons. . 

12.19 

• 

19.70 

1 

16.85 

20.35 

NoTB.— The  flgares  express  the  number  of  grains  (Troj  weight)  in  one  U.  8. 
Standard  gallon  (231  cable  Inches). 


PRACTICAIi   RBSniiTS   FROM    THE   USK  OF   BOFT   AND   HARD   WATKB  IN 
OHIGAOO  A  MOBTH  WESTERN  RAHiWAT  0O.*S  IiOOOMOTIVB  BOILSRS. 

The  principal  business  of  that  portion  of  "The  North  "Western 
Lines,"  located  in  northern  Wisconsin  and  northern  Michigan, 
is  transporting  iron  ore  from  the  mines  to  the  lake  ports  of  Es- 
canaba  and  Ashland.  This  business  is  practically  a  summer 
business,  for  as  soon  as  winter  sets  in  and  navigation  on  the 
lakes  closes,  the  heavy  business  ceases  until  spring,  when  navi- 
gation reopens.  As  soon  as  the  transportation  of  ore  is  stopped 
in  the  fall,  the  large  locomotives  engaged  in  that  traffic  are 
transferred  to  other  divisions  and  are  used  for  hauling  the  fall 
crops  to  market.  While  these  locomotives  are  engaged  in  the 
ore  traffic  in  the  region  where  the  water  is  good  they  give  little 
or  no  trouble  from  leaky  flues,  cracked  plates,  or  other  troubles 
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attributed  to  bad  water.  As  soon,  however,  as  they  are 
transferred  from  the  good  water  district  into  the  poor  water 
district  where  the  water  is  known  to  contain  much  lime,  mag- 
nesia, and  such  scale-forming  matter,  they  commence  to  give 
trouble. 

I  present  the  above  facts  because  they  have  for  a  number  of 
years  proved  conclusively  to  the  officers  of  the  Chicago  &  North 
Western  Railway  Company  that  poor  water  is  responsible  for  a 
great  deal  of  trouble  with  boilers  not  steaming  as  they  should, 
burning  extra  large  quantities  of  coal,  as  well  as  being  the 
chief  cause  of  leaky  flues,  cracked  plates,  and  other  troubles 
well  known  to  railway  men. 

BOIIiER    COafPOUNDS. 

The  number  of  boiler  compounds  on  the  market  are  so  num- 
erous that  I  will  only  refer  to  a  few  of  them  in  a  general  way. 
Some  are  entirely  mechanical  in  their  action,  such  as  wires, 
plates,  twigs,  and  brushes,  which  are  supposed  to  catch  and 
entangle  the  scale-forming  matter  and  prevent  it  depositing 
and  forming  hard  scale.  Others  are  supposed  to  have  a  chem- 
ical action,  and  indeed  are  well  known  chemicals  that  do  have 
such  action,  but  the  high  prices  of  such  chemicals  limit  their 
use.  Others,  like  potatoes,  peas,  wheat,  moss,  crude  oil,  kero- 
sene, etc.,  are  of  some  little  benefit  because  they  form  centers 
about  which  the  lime  and  magnesia  gather  and  thus  prevent 
the  formation  of  hard  scale. 

It  was  once  customary  for  owners  of  boilers  to  use  various 
boiler  compounds,  boiler  pnrgers,  boiler  scale  dissolvers,  and 
similar  nostrums,  which  were  offered  from  time  to  time  and 
which  were  represented  to  cure  the  evils  due  to  the  use  of  poor 
water.  After  experimenting  and  trying  a  great  many  of  these 
boiler  compounds  it  was  concluded  that  while  many  of  them 
seemed  to  give  fairly  good  results,  yet  a  large  portion  were 
humbugs.  Many  of  them  contained  well  known  chemicals 
which,  when  properly  used,  would  give  fair  results.  Some  of 
them  contained  material  that  yielded  doubtful  results.  Some 
of  them  were  found  to  contain  chemicals  which  were  known  to 
be  very  harmful  to  boirers.  A  few  of  them,  which  were  manu- 
factured in  the  vicinity  of  Chicago,  were  found  to  consist 
largely  of  Lake  Michigan  water,  which  was  disguised  by  mix- 
ing it  with  certain  material  to  change  its  appe^trance.  Nearly 
all  of  tho  boiler  compounds  that  gave  fairly  good  results  were 
found  to  contain  soda  ash.  Generally  this  was  colored  or  dis- 
guised in  such  a  manner  that  a  chemical  analysis  was  necessary 
to  detect  it. 

Some  ten  years  ago  it  was  found  that  if  j^roperly  used,  soda 
ash  in  locomotive  boilers  would  yield  fairly  good  results.  You 
will  note  that  I  say  "if  properly  used/' because  it  was  found 
that  if  used  improperly,  soda  ash  would  do  more  harm  than 
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good  to  a  locomotive  boiler.  When  soda  ash  was  first  used, 
the  locomotive  engineers  were  divided  into  two  classes  iu 
regard  to  their  opinions  as  to  the  benefit  derived  from  its  use. 
Some  of  them  declared  it  did  good  work  in  locomotive  boilers, 
while  others  declared  just  the  reverse.  Upon  investigation  it 
was  found  that  the  proper  use  of  the  blow-off  cock  had  much  to 
do  with  the  results  obtained.  If  the  engineer  used  the  blow-off 
cock  frequently  and  thus  removed  the  ''sludge"  and  con- 
centrated water  from  his  boiler  the  results  were  generally  fairly 
satisfactory. 

A  boiler,  however,  was  not  designed  for  the  purpose  of  treat- 
ing water  with  chemicals  and  the  use  of  a  locomotive  boiler  as 
a  vessel  in  which  to  carry  on  a  chemical  operation  was  found  to 
be  poor  practice.  As  the  use  of  boiler  compounds  required 
their  introduction  into  the  boiler,  they  did  not  meet  with  very 
much  favor. 

• 

SOFTENING   OF    WATSB   BEFORE   IT   IS   USED   IN   BOHiBBS. 

The  hardness  of  boiler  water  depends  upon  the  quantity  of 
lime  and  magnesia  compounds  that  it.has  in  solution.  There 
are  two  kinds  of  hardness,  commonly  distinguished  as  "  tem- 
porary hardness"  and  "permanent  hardness." 

''Temporary  hardness  "  is  due  to  carbonate  of  lime  and  car- 
bonate of  magnesia  held  in  solution  by  carbonic  acid  gas. 
Such  water  may  be  softened  by  boiling  and  thus  driving  off  the 
carbonic  acid  gas,  or  by  adding  to  the  water  some  chemicarthat 
will  unite  with  or  absorb  the  carbonic  acid  gas. 

"  Permanent  hardness  "  is  due  to  the  sulphates  of  lime  and 
magnesia,  and  sometimes  some  other  compounds  which  are 
dissolved  in  the  water.  These  remain  in  solution  after  water 
is  boiled  because  they  do  not  depend  on  carbonic  acid  gas  to 
hold  them  in  solution. 

The  principles  of  the  art  of  water  softening  have  been  known 
for  oyer  100  years,  but  it  was  not  until  the  year  1841  when  Dr. 
Clark,  of  Scotland,  took  out  his  famous  patent  for  softening 
water  on  a  large  scale,  that  a)i  attempt  was  made  to  soften 
water  for  boiler  use.  The  Clark  process  is  the  basis  for  all 
other  water  softening  processes  that  have  been  commercially 
successful. 

The  chemical  treatment  of  water  before  it  is  used  in  boilers 
has  been  carried  on  in  Europe  for  a  number  of  years,  but  only 
recently  has  tlfe  subject  been  given  much  thought  in  this 
country,  even  for  stationary  boilers,  and  the  purification  of 
water  for  locomotive  boilers  has  only  been  taken  up  by  the 
railway  companies  during  the  past  few  months. 

CHEMISTBY  OF   WATEB   SOFTENING. 

All  water  used  for  boiler  purposes,  unless  it  is  rain  water  col- 
lected from  the  roof  of  a  building  and  not  allowed  to  come  in 
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contact  with  the  earth,  contains  more  or  less  scale-forming 
material  in  solution.  This  scale-forming  material  is  composed 
of  compounds  of  lime,  magnesia,  iron,  alumina,  silica,  etc. 
Of  these  the  carbonate  and  sulphate  of  lime  and  the  carbonate 
and  sulphate  of  magnesia  form  98  per  cent,  of  the  Bcale  and  it 
is  these  four  compounds  that  generally  cause  trouble  in  boilers. 
It  is  to  the  removal  of  these  compounds  that  I  will  particularly 
call  your  attention. 

Cabbonatb  of  Limb  is  the  chemical  name  for  common  lime- 
stone, marble,  and  chalk.  It  is  the  commonest  form  in  which 
lime  is  found  in  water.  It  is  but  slightly  soluble  in  chemically 
pure  water,  but  is  readily  soluble  in  water  which  contains 
carbonic  acid  gas.  Bain  water,  in  falling  to  the  earth,  absorbs 
carbonic  acid  gas  from  the  atmosphere.  When  water  charged 
with  carbonic  acid  gas  passes  through  the  soil  it  dissolves  more 
or  less  of  the  lime  that  is  in  the  soil.  In  localities  where  such 
water  comes  in  contact  with  limestone,  the  amount  of  lime  dis- 
solved by  water  passing  through  it  is  very  large.  When  such 
water  is  boiled  the  carbonic  acid  gas  is  driven  off  by  the  heat, 
and  the  lime  which  was  held  in  solution  by  it  is  deposited  on 
the  inside  of  the  boiler.  Carbonate  of  lime  alone  does  not  form 
very  hard  scale,  but  it  is  rather  bulky  because  when  crystalliz- 
ing carbonat0  of  lime  combines  with  many  times  its  weight  of 
water.  The  white  chalky  matter  that  is  washed  out  from  boil- 
ers and  which  can  often  be  seen  about  roundhouses,  is  impure 
carbonate  of  lime.  Since  carbonate  of  lime  is  held  in  solution 
in  water  by  the  presence  of  carbonic  acid  gas,  any  means  that 
will  remove  the  carbonic  acid  gas  from  the  water  will  at  the 
same  time  throw  out  of  solution  the  carbonate  of  lime.  There 
are  many  chemicals  which  when  added  to  cold  water  will  com- 
bine with  the  carbonic  acid  gas  in  the  water  and  thus  remove 
it  from  the  water.  The  one  chemical  most  available  for  this 
purpose  because  of  its  great  abundance  and  low  cost,  is  com- 
mon building  lime.  This  is  called  quick  lime.  Chemically 
considered,  it  is  a  compound  of  lime  and  oxygen.  When  com- 
mon lime  is  mixed  with  water  it  unites  with  a  portion  of  the 
water  and  forms  a  new  product,  commonly  known  as  slaked 
lime,  which  is  chemically  called  hydrate  of  lime.  When  slaked 
lime  is  added  to  water  containing  carbonate  of  lime  held  in 
solution  by  carbonic  acid  gas,  it  unites  with  this  carbonic  acid 
gas,  forming  carbonate  of  lime,  which  being  insoluble  in  the 
water  freed  from  its  carbonic  acid  gas,  settles  down  as  a  white 
precipitate.  The  carbonate  of  lime,  which  was  held  in  solution 
by  the  carbonic  acid  gas,  is  thrown  out  of  solution  as  soon  as 
the  gas  is  removed  by  the  slaked  lime,  and  also  settles^ in  the 
form  of  a  white  precipitate.  Therefore,  to  remove  carbonate  of 
lime  from  a  water  before  it  enters  a  boiler,  it  is  only  necessary 
to  add  to  the  water  the  proper  amount  of  slaked  lime  required 
to  combine  with  the  carbonic  acid  gas  that  holds  the  carbonate 
of  lime  in  solution,  and  allow  the  resulting  precipitate  to  settle. 
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The  clear  water  above  the  sediment  that  settles  ont,  can  then 
be  used  in  a  boiler  without  causing  scale  to  be  formed  from  any 
carbonate  of  lime  that  may  have  been  in  the  water  before  it 
was  treated. 

Sulphate  of  Lime,  which  is  commonly  known  as  gypsum  or 
plaster  of  paris,  is  found  in  a  great  many  waters  and  is  responsi- 
ble for  the  hard  scale  which  is  often  found  on  flues  and  crown 
ftheets  of  boilers.  Scale  formed  from  sulphate  of  lime  alone  is 
often  as  hard  as  porcelain.  It  is  not  thrown  out  of  solution 
until  the  water  is  heated  considerably  above  the  boiling  point, 
namely,  302  degrees  Fah.,  which  corresponds  to  about  55 
])ounds  boiler  pressure.  The  sulphate  of  lime  is  precipitated 
in  the  form  of  heavy  crystals,  which  unite  with  such  other 
deposits  as  are  in  the  boiler,  and  form  a  hard  cement>like 
coating  on  the  flues  and  sheets.  It  is  a  very  poor  conductor  of 
heat,  so  that  when  flues  are  coated  with  it  it  is  necessary  to 
burn  a  greater  amount  of  coal  in  order  to  produce  steam. 
Sulphate  of  lime  being  soluble  in  water  that  is  free  from  car- 
bonic acid  gas,  it  cannot  be  removed  from  water  by  means  of 
slaked  lime.  It  can,  however,  be  removed  by  means  of  car- 
bonate of  soda,  commonly  known  as  soda  ash.  The  chemistry 
of  this  process  is  as  follows  : 

When  a  water  containing  sulphate  of  lime  dissolved  in  it  is 
mixed  with  a  water  solution  of  carbonate  of  soda,  a  chemical 
reaction  takes  place.  This  chemical  reaction  may  be  expressed 
as  follows  :  Sulphate  of  lime  and  carbonate  of  soda  when  cft>- 
ttolved  in  water  and  niixcd^  react  and  form  carbonate  of  lime 
and  sulphate  of  soda. 

The  sulphuric  acid  which  was  combined  with  the  lime  as  sul- 
phate, leaves  the  lime  and  combines  with  the  soda,  forming 
sulphate  of  soda,  while  the  carbonic  acid  gas,  which  was  com- 
bined with  the  soda,  leaves  the  soda  and  combines  with  the 
lime,  forming  carbonate  of  lime.  Carbonate  of  lime,  being 
insoluble  in  water  free  from  carbonio  acid  gas,  settles  down  as 
a  white  precipitate,  while  sulphate  of  soda,  being  soluble, 
remains  in  solution.  Therefore,  to  remove  sulphate  of  lime 
from  water  before  it  enters  a  boiler,  it  is  only  necessary  to  add 
to  the  water  the  proper  amount  of  soda  ash  required  to  combine 
with  the  sulphate  of  lime,  allow  the  resulting  white  precipitate 
to  settle,  and  then  draw  off  the  clear  water. 

Carbonate  of  Magnesia  is  the  commonest  form  of  magnesia. 
It  acts  like  carbonate  of  lime,  being  held  in  solution  by  car- 
bonic acid  gas  dissolved  in  the  water,  and  thrown  out  of  solu- 
tion when  this  gas  is  driven  out  of  the  water.  By  simply  mix- 
ing slaked  lime  with  water  containing  carbonate  of  magnesia  in 
solution,  the  carbonate  of  magnesia  is  thrown  out  of  solution  in 
a  manner  somewhat  similar  to  carbonate  of  lime,  already 
described,  so  that  the  treated  water  when  used  in  a  boiler  does 
not  deposit  scale  from  any  carbonate  of  magnesia  that  was  in 
the  untreated  water.     ^Ve  are  all  familiar  with  the  magnesia 
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boiler  lagging  which  is  applied  to  the  outside  of  the  boiler  to 
prevent  the  radiation  of  the  heat,  on  account  of  magnesia  being 
ft  poor  conductor  of  heat.  When  the  magnesia,  however,  is 
deposited  on  the  flues  or  lireboz  inside  of  the  boiler,  it  is  surely 
on  the  wrong  side  of  the  shell. 

SniiPHATB  OF  Magnesia,  commonly  known  as  epsom  salts, 
does  not  of  itself  form  boiler  scale,  but  when  it  is  in  a  boiler 
with  a  soft  carbonate  of  lime  scale,  a  chemical  reaction  takes 
place  which  results  in  the  formation  of  hydrate  of  magnesia 
and  sulphate  of  lime.  These  two  compounds  form  a  very  dense 
scale  as  hajrd  as  stoneware.  Sulphate  of  magnesia  can  be 
removed  from  water  before  it  enters  a  boiler  by  treatment  with 
caustic  soda,  or  what  amounts  to  the  same  thing,  and  is  cheaper, 
with  slaked  lime  and  soda  ash. 

The  above  mentioned  two  compounds  of  lime  and  two  com- 
pounds of  magnesia  are  the  cause  of  almost  all  of  the  trouble 
with  boiler  waters  that  deposit  scale,  and  are  also  the  cause  of 
much  extra  coal  being  used  to  generate  steam.  Bankine,  in 
his  book  on  mechanics,  states  that  the  resistance  to  the  passage 
of  heat  offered  by  wrought  iron  being  taken  as  1,  that  of  copper 
is  0.4;  of  slate  9.5 ;  of  brick  16.  ;  carbonate  of  lime  17.  ;  and 
of  sulphate  of  lime  48. 

Sometimes  a  water  that  is  obtained  near  mineral  veins  con- 
tains free  sulphuric  acid,  and,  of  course,  such  water  is  very 
corrosive.  The  addition  of  lime  to  such  water  neutralizes  the 
acid.  Water  from  mountain  streams  and  from  streams  near 
waterfalls  is  also  corrosive.  This  is  due  to  the  absorption  by 
the  wAter  of  oxygen  and  carbonio  acid  from  the  air.  Likewise 
water  that  has  had  air  pumped  into  it  is  corrosive  for  the  same 
reason.  Some  waters  from  streams  contain  sand  or  mud  in 
suspension.  These  can  be  removed  by  filtering,  or  precipitated 
by  the  use  of  alum  or  sulphate  of  alumina.  If  such  water  is 
hard  it  can  be  softened  at  the  same  time  that  suspended  matter 
is  removed. 

Briefly  stated,  the  scale  in  locomotive  boilers  is  due  to  one  or 
more  of  the  following  causes  : 

1st.  Deposition  of  lime  and  magnesia  carbonates,  due  to  the 
boiling  off  of  the  carbonio  acid  gas  from  the  water  in  which 
they  were  dissolved. 

2d.  Deposition  of  sulphate  of  lime,  due  to  high  temperature 
in  the  boiler. 

8d.  Deposition  of  magnesia  compounds,  due  to  their  decom- 
position in  the  boiler. 

4th.  Deposition  of  sand,  clay,  and  other  matter  that  was  sus- 
pended in  the  water. 

6th.  Deposition  of  alkali  salts,  due  to  concentration. 

The  following  table  presents  in  condensed  form  some  well 
known  facts  in  regard  to  troubles  with  boiler  waters  : 
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Cause  op  Troublb. 


Nature  of 

T&OUBLE.  ' 


Remedy. 


Carbonate  of  lime 

Carbonate  of  magnesia. 

Sulphate  of  lime 

Sulphate  of  magnesia. . 


Soft  scale.. 
Soft  scale.. 
Hard  scale. 
Hard  scale. 


Soft  scale . . 
Corrosion.. 


Scale. 


Carbonate  of  Iron A . 

Chloride  of  magnesia 

Sediment,  sand,   clay,  mud, 
etc 

Dissolved   oxygen  and   car- 
bonic acid  gas 

Organic  matter Foaming  and 

corrosion 

Alkali Foaming 

Acid ..i  Corrosion 


Corrosion 


Treatment  with  slaked  lime. 
Treatment  with  slaked  lime. 
Treatment  with  aoda  ash. 
Treatment  with  slaked  lime 

and  soda  ash. 
Treatment  with  slaked  lime. 
Treatment  with  soda  ash. 

Treatment  with  alum.  Filter. 

Allow  to  settle. 
Treatment  with  slaked  lime. 

Treatment  with  chemicals. 
Frequent  blowing  off. 
Treatment  with  slaked  lime. 


It  will  be  noted  that  slaked  lime  and  soda  ash  in  the  above 
table  are  frequently  prescribed  as  remedies.  There  are  many 
other  chemicals  that  can  be  used  to  accomplish  the  same  pur- 
pose, but  they  are  much  more  expensive  and  generally  no  more 
effective  than  the  two  designated. 


meghanigaIj  operations. 

We  have  seen  by  the  foregoing  that  in  order  to  remove  from 
hard  water  the  scale-forming  compounds  of  lime  and  magnesia, 
it  is  only  necessary  to  mix  with  the  hard  water  the  proper 
amount  of  slaked  lime  and  soda  ash.  The  mechanical  opera- 
tions required  may  be  classified  as  follows : 

Ist.  Weighing,  mixing,  and  dissolving  the  lime  and  soda  ash 
in  water  so  that  the  resulting  mixture  will  have  a  uniform  and 
constant  strength. 

2d.  Mixing  a  certain  predetermined  quantity  of  this 
chemical  solution  with  a  certain  predetermined  quantity  of  the 
hard  water,  and  agitating  the  resulting  mixture  so  thoroughly 
that  the  lime  and  magnesia  compounds  that  were  dissolved  in 
the  hard  water  are  quickly  thrown  out  of  solution  in  the  form 
of  a  white  precipitate. 

3d.  Separating  and  collecting  this  precipitate  from  the  clear 
softened  water. 

Thene  mechanical  operations  should  be  conducted  at  a  mini- 
mum cost  and,  therefore,  the  mechanical  apparatus  should  be 
simple  and  as  nearly  automatic  as  possible  ;  easily  adjusted  to 
suit  the  different  waters  ;  not  liable  to  get  out  of  order ;  be 
operated  without  any  extra  power  other  than  an  ordinary  pump, 
such  as  is  used  at  water  stations  ;  so  simple  that  an  ordinary 
pumper  can  attend  to  it  without  neglecting  his  regular  work, 
and  so  cheap  that  the  cost  of  installation  does  not  prohibit  its 
use. 

The  accompanying  drawings  illustrate  the  water  parifying 
apparatus  constructed  and  used  by  the  Chicago  &  North  Wes- 
tern Bailway  Company. 
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Fig.  1  is  a  side  elevation  showing  the  arrangement  of  the  dif- 
ferent parts. 

Fig.  2  is  a  section  of  same. 

-Fig.  8  is  an  end  elevation  of  same. 

Fig.  4  is  an  elevation  partly  in  section,  showing  the  float  and 
gauge  for  measuring  the  depth  of  chemical  solution  in  the 
chemical  tank. 

Fig.  5  is  an  enlarged  vertical  section  of  one  of  the  pumps, 
showing  the  arrangement  of  ball  valves  and  connection  of  the 
pump  to  the  chemical  tank. 

Fig.  6  is  sectional  elevation  of  the  settling  tanks  and  pump 
house,  showing  the  location  of  the  entire  apparatus  for  storing, 
feeding,  mixing  and  settling  the  water. 

Fig.  7  is  a  plan  sectional  view  showing  the  wooden  box  into 
which  the  apparatus  discharges,  and  troughs  leading  to  set- 
tling tanks. 

Fig.  8  is  a  plan  sectional  view  showing  the  arrangement  of 
pipes  for  agitating  the  old  sediment  in  settling  tanks,  as  de- 
scribed further  on. 

The  primary  object  of  this  apparatus  is  to  provide  a  suitable 
means  for  automatically  measuring  and  mixing  a  predeter- 
mined quantity  of  a  standard  solution  of  chemicals  with  a  pre- 
determined quantity  of  hard  water,  so  that  the  compounds  of 
lime,  magnesia  and  other  scale-forming  matter  that  are  dis- 
solved in  the  hard  water  may  be  thrown  out  of  solution  by  the 
action  of  the  chemicals. 

The  secondary  object  is  to  provide  means  for  separating  the 
suspended  scale-forming  matter  after  it  is  thrown  out  of  solu- 
tion and  delivering  clear  soft  water  to  the  storage  tank  from 
which  locomotives  are  supplied. 

The  operation  of  the  apparatus  is  as  follows: 

The  proper  quantity  of  chemicals,  usually  lime  and  soda  ash, 
having  been  determined,  they  are  weighed  out  and  dumped  into 
the  mixing  vat  "a"  (see  Fig.  2)  where  they  are  mixed  and 
dissolved  in  a  proper  quantity  of  water  to  make  the  solution  the 
strength  desired.  By  opening  the  valve  *'e"  this  solutionis 
allowed  to  run  into  the  chemical  tank  "d.''  To  thoroughly 
mix  and  keep  the  solution  stirred  up  in  the  chemical  tank  "d,** 
stirring  blades  are  fixed  on  the  vertical  shaft  *'g/'  which  ro- 
tates in  the  center  of  this  tank.  In  order  to  measure  and  de- 
liver predetermined  quantities  of  the  chemical  solution,  the 
chemical  tank  **  d  "  is  provided  with  two  pumps  **  k  "  and  **  k^ " 
(see  Fig.  3)  connected  at  the  lower  portions  to  the  chemical 
tank  '*d,"  through  the  T's  **1 "  and  "  IK"  The  upper  portions 
of  these  pumps  have  discharge  pipes  '<m"and''mi"  which 
discharge  into  a  funnel  "  n,"  attached  to  an  elbow  terminating 
on  the  hard  water  supply  pipe,  so  that  just  before  the  hard 
water  passes  out  of  this  pipe  the  chemical  solution  is  mixed 
with  it. 

To  obtain  the  best  results  it  is  essential  that  the  quantity  of 
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the  standard  chemical  solution  and  hard  water  be  mixed  in 
proper  proportions  and  also  that  this  be  done  regularly  when- 
ever the  apparatus  is  being  used,  also  that  it  be  done  economi- 
cally. To  do  this  a  tilting  vessel  **p"  (see Fig.  8)  is  used.  It 
is  supported  on  a  shaft  "q,"  which  is  located  directly  under 
the  elbow  from  which  the  mixed  hard  water  and  chemical  solu- 
tion is  discharged. 

This  tilting  and  measuring  vessel  is  divided  into  two  com- 
partments of  equal  capacity,  "p^"  and  **p*."  "When  it  is  in 
the  position  shown  in  Fig.  8,  the  mixture  of  hard  water  and 
chemicals  falls  from  the  discharge  elbow  "o"  into  the  com- 
partment ''p^''  When  this  compartment  is  nearly  filled  it 
counterbalances  the  weight  of  the  other  compartment  "  p^*'  so 
that  the  vessel  tilts  until  it  strikes  the  springs  **  80,*'  emptying 
the  contents  of  the  compartment  ''p^"  and  at  the  same  time 
bringing  the  other  compartment  **p'*'  under  the  discharge  el- 
bow ''o."  When  this  in  turn  is  filled  it  reverses  the  move- 
ment of  the  tilting  vessel  ^'p,*'  emptying  the  contents  of  the 
compartment  "  p'  "  and  bringing  the  compartment  *'  p^ "  again 
under  the  elbow  "o.**  For  convenience  these  compartments 
<<pi  "  and  "  p'"  are  made  such  size  that  100  gallons  of  water 
are  required  to  fill  them  to  the  point  where  they  commence  to 
tilt  and  empty  their  contents. 

Having  determined  the  amount  of  a  standard  solution  of 
chemicals  required  to  precipitate  the  scale-forming  compounds 
from  say  100  gallons  of  any  hard  water,  it  is  necessary  to  mix  it 
with  the  100  gallons  of  hard  water  in  one  of  the  compartments 
*«p^"  or  "p*."  This  is  done  by  regulating  the  length  of  the 
stroke  of  the  pumps  «*  k  '•  and  *«  k*"  which  pump  the  standard 
chemical  solution  from  the  tank  ''d"  into  the  funnel  '*n." 
These  pumps  "k"  and  **k*"  are  operated  by  the  tilting  ves- 
sel "  p  "  in  the  following  manner: 

The  plungers  '*n"  are  connected  to  a  walking  beam  *'y*' 
which  is  rotably  mounted  on  the  shaft  **  w."  The  ends  of  this 
walking  beam  are  connected  by  means  of  the  chains  "x"  and 
<<xi"  with  studs  "z^*'  on  each  end  of  the  tilting  vessel.  An 
examination  of  the  drawings,  particularly  Fig.  8,  will  show 
that  if  the  parts  are  in  the  position  shown  in  Fig.  3,  when  the 
tilting  vessel  '*  p  '*  is  tilted  downwardly  to  the  left,  the  plunger 
of  the  pump  '*k*'  is  raised  so  that  a  quantity  of  the  standard 
chemical  solution  is  delivered  into  the  funnel  "  n  *'  and  flows 
with  the  hard  water  into  the  compartment  **p*."  When  100 
gallons  are  in  it  the  tilting  vessel  **  p  "  operates  in  the  opposite 
direction,  causing  the  other  pump  **ls}"  to  operate,  and  de- 
livers a  quantity  of  the  standard  chemical  solution  into  the  fun- 
nel "n/*  from  whence  it  flows  with  the  bard  water  into  the 
compartment  **  p^"  It  will  be  understood  that  the  bard  water 
is  running  constantly  through  the  elbow  "  o  "  and  that  the 
two  pumps  ''k"  and  "k^"  are  intermittent  in  their  action. 
The  quantity  of  the  standard  chemical  solution  delivered  at  each 


293 

stroke  of  these  pumps  is  regulated  by  the  length  of  the  strokes. 
This  can  be  adjusted  by  the  length  of  the  chains  ''  x  *'  and 
''Z^'*  BO  that  a  predetermined  quantity  of  chemical  solution 
will  be  delivered  at  each  stroke.  From  the  above  description 
it  will  readily  be  seen  that  a  fixed  quantity  of  chemical  solution 
is  discharged  into  the  elbow  '*  o  "  and  flows  with  the  hard  water 
into  each  compartment  of  the  tilting  vessel  *'  p/'  in  proportion 
to  the  amount  of  hard  water  that  is  required  to  cause  this  ves- 
sel to  tilt. 

It  is  desirable  to  automatically  and  economically  operate  the 
vertical  shaft  ''g"  in  the  chemical  tank  ^'d"  (see  Fig.  2)  so 
that  the  horizontal  blades  attached  to  it  will  keep  the  chemical 
mixture  thoroughly  agitated.  To  do  this  it  is  geared  to  the 
horizontal  shaft  ''w"  by  the  pinions  "y"  and  **y^.**  The 
other  end  of  the  horizontal  shaft  ''w'*  is  provided  with  a 
sprocket  wheel  **y*"  (see  Fig.  3)  around  which  a  link  belt 
chain  passes,  the  ends  of  this  chain  being  attached  to  the  ends 
of  the  tilting  vessel  by  the  studs  '*  y^.*'  It  will  readily  be  seen 
by  this  arrangement  that  whenever  the  tilting  vessel  "p" 
movesy  the  stirring  blades  attached  to  the  vertical  shaft  "g" 
in  the  chemical  tanks  also  move,  thus  agitating  the  chemical 
mixture  in  the  tank  "d.*' 

For  convenience  in  measuring  the  height  in  the  tank  of  this 
chemical  mixture,  a  pipe  "z"  (see  Fig.  4)  is  attached  to  the 
side  of  tank  *'  d''  near  its  bottom.  In  this  pipe  is  a  float  '^z^  ** 
attached  to  a  graduated  scale  '*z^"  from  which  can  be  read  the 
quantity  of  liquid  in  the  tank  ^*  d." 

The  above  described  apparatus  automatically  mixes  the 
proper  quantity  of  the  chemical  solution  with  each  100  gallons 
of  bard  water  delivered  by  the  steam  pump  and  utilizes  the 
weight  of  the  water  to  furnish  power  to  operate  it.  The  result 
of  this  mixture  is  that  the  scale-forming  matter  that  was  in  so- 
lution in  the  hard  water  is  thrown  out  of  solution,  but  remains 
in  suspension  in  the  treated  water.  This  is  separated  from  the 
treated  water  in  the  following  manner: 

By  referring  to  Fig.  6  it  will  be  seen  that  the  apparatus  is 
located  in  the  second  story  of  the  pump  house  and  that  the 
pump  house  is  located  between  two  tanks  placed  on  the  ground. 
Fig.  7  shows  a  plan  of  the  second  story  of  the  pump  house.  It 
will  be  seen  from  this  that  the  tilting  vessel  above  described 
empties  its  contents  into  a  wooden  box  which  is  provided  with 
troughs  **r"  and  **r^"  leading  to  the  two  settling  tanks. 
These  troughs  are  provided  with  shut-off  gates  so  that  the  water 
can  be  run  into  which  ever  tank  is  desired.  Fig.  6  shows  a 
sectional  elevation  of  these  tanks.  It  will  be  seen  that  the 
troughs  •«r"  and  «*r^"  empty  their  contents  into  vertical 
pipes  that  extend  to  the  bottom  of  the  tanks  and  terminate  in 
elbows.  The  object  of  this  arrangement  is  to  stir  up  as  much 
as  possible  the  old  precipitate  that  remains  in  the  tanks  from 
former  treatments,  in  order  to  hasten  the  settling  of  the  new 
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precipitate.  It  is  a  veil  known  fact  that  if  the  old  precipitate 
is  stirred  np  well,  the  new  light  particles  become  attached  to 
the  old  heavier  particles  and  settle  quickly. 

After  these  tanks  are  filled  or  partially  filled  with  the  treated 
"Water  holding  the  new  precipitate  in  suspension,  it  is  desirable 
that  the  sediment  from  former  mixtures  be  thoroughly  agitated 
and  mixed  in  the  settling  tanks  in  order  to  hasten  the  settling 
of  the  new  precipitate.  To  accomplish  this  result  the  same 
steam  pump  is  used  that  was  used  for  pumping  a  supply  of 
water  into  the  main.  This  pump  has  its  inlet  12  (see  Fig.  8) 
connected  to  branch  pipes  13  and  14,  leading  into  each  of  the 
settling  tanks.  These  branch  pipes  have  their  outer  ends  15 
and  16  jointed  to  the  main  portions  thereof,  so  as  to  be  swiveled 
thereon.  Floats  17  (see  Fig.  6)  are  secured  to  each  of  these 
inlet  ends  of  the  branch  pipes  15  and  16  to  maintain  their  inlet- 
openings  at  or  near  the  level  of  the  liquid.  The  discharge  pipe 
11  of  such  pump  is  also  connected  with  branches  19,  which  ex- 
tend into  each  of  the  settling  tanks,  and  such  branches  are  also 
connected  to  perforated  pipes  20,  which  rest  at  or  near  the 
bottom  of  such  tanks. 

The  operation  is  as  follows:  The  valves  21  and  22  (see  Fig. 
8)  on  the  ordinary  inlet  and  discharge  pipes,  which  are  used 
when  the  mixing  apparatus  above  described  is  in  operation,  are 
closed,  w^hile  valves  23  and  24  on  the  inlet  and  outlet  pipes  just 
above  described  are  opened.  The  pump  is  then  started  and  the 
mixed  treated  water  and  precipitate  at  or  near  the  top  of  the 
settling  tank  is  drawn  into  the  pump  through  the  pipes  13,  14, 
15,  and  16,  and  forced  into  the  bottom  of  the  settling  tank 
through  perforated  pipes  19  and  20,  thereby  maintaining  a  cir- 
culation of  such  liquid  in  such  tanks,  and  stirring  np  the  sedi- 
ment from  former  treatments.  After  the  contents  of  the  tanks 
have  been  agitated  for  a  few  minutes  they  are  allowed  to  stand 
until  the  sediment  has  settled.  The  purified  water  is  then  taken 
from  the  settling  tanks  through  the  pipes  15  and  16,  attached  to 
the  floats  17,  and  transferred  to  a  suitable  storage  tank,  or  it 
may  be  drawn  direct  from  the  settling  tanks  to  the  boiler. 

By  examining  the  location  of  the  valves  23  and  24  (see  Fig. 
8)  it  will  be  seen  that  when  all  four  of  them  are  open,  circula- 
tion can  be  carried  on  in  both  tanks  at  the  same  time,  and  that 
by  closing  one  pair  of  them  the  circulation  can  be  confined  to 
one  tank  only. 

CAPACITY. 

The  same  size  apparatus  is  used  for  all  plants. 

The  capacity  of  this  apparatus  is  almost  unlimited.  The 
-number  of  oscillations  of  the  tilting  vessel  **p  "  is  determined 
by  the  amount  of  water  that  can  be  pumped  into  it  so  that  if 
settling  capacity  is  provided,  the  capacity  of  the  apparatus  de- 
pends entirely  upon  the  capacity  of  the  steam  pump. 

In  regard  to  settling  capacity. — It  has  been  found  by  using 
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tanks  80  feet  in  diameter  and  16  feet  high,  that  each  tank  can 
be  filled  with  treated  water,  the  precipitate  allowed  to  settle, 
-and  the  clear  softened  water  transferred  to  the  railway  snpplj 
tanks  in  12  hoars.  These  tanks  have  a  capacity  of  77,000  gal- 
lons, but  as  a  certain  quantity  of  water  is  left  in  these  with  the 
sludge,  their  net  capacity  is  about  60,000  gallons  of  softened  wa- 
ter each  12  hours,  or  120,000  gallons  per  tank  per  24  hours. 

REMOVAL  AND  USE  OF  SLUDGE. 

Once  a  month  it  is  necessary  to  remove  the  sludge  that  has 
collected  in  the  bottom  of  the  settling  tanks.  When  the  soft- 
ening plants  are  located  near  a  drain  the  removal  of  the  sludge 
is  a  very  simple  proposition.  It  is  then  only  necessary  to  open 
the  valves  in  the  bottoms  of  the  settling  tanks  and  allow  the 
sludge  to  run  into  the  drain. 

In  several  cases  the  plants  are  not  located  convenient  to 
drains.  It  then  is  necessary  to  carry  this  sludge  away.  Sev- 
eral methods  have  been  tried.  One  was  to  dig  a  hole  in  the 
ground  near  the  settling  tanks,  allow  the  sludge  to  run  into  it, 
and  after  the  excess  water  had  soaked  into  the  surrounding 
soil,  to  shovel  the  thick  sludge  out  and  carry  it  away.  Another 
was  to  allow  the  sludge  to  run  into  a  large  box  mounted  on  a 
flat  car  standing  on  a  depressed  track  located  near  the  settling 
tanks.  This  car  was  then  taken  to  a  nearby  dumping  ground 
and  the  sludge  allowed  to  run  out.  Still  another  was  to  pump 
the  sludge  from  the  settling  tanks  into  a  box  mounted  on  a  flat 
car  standing  on  a  track  at  the  ground  level.  Still  another  was 
to  run  the  sludge  into  barrels  and  ship  it  to  various  points 
where  it  was  nsed. 

Up  to  the  present  time  the  only  use  found  for  this  sludge  is 
for  making  whitewash.  For  this  purpose  it  works  very  well. 
On  account  of  its  firmness  and  freedom  from  grit,  it  is  espe- 
cially adapted  for  use  in  a  whitewash  spraying  machine.  Last 
summer  the  wing  fences,  telegraph  poles,  stock  yard  sheds, 
etc.,  etc.,  of  the  Iowa  division  of  the  C.  &  N.  W.  By.  Co.  were 
whitewashed  with  it.  This  winter  the  interiors  of  the  shops  at 
Chicago  were  covered  with  it. 

Experiments  are  being  made  to  ascertain  its  value  as  one  of 
the  components  of  boiler  lagging.  It  is  expected  that  other 
uses  will  in  time  be  found  for  it. 

ACTUAL  RESULTS  OBTAINED. 

The  first  of  these  machines  constructed  was  installed  at  Coun- 
cil Bluffs,  Iowa. 

The  water  at  this  point  is  obtained  from  four  pipes,  four 
inches  in  diameter,  driven  into  the  ground  about  70  feet.  The 
apparatus  was  started  July  30th,  1902,  and  has  softened  all  the 
water  used  by  locomotives  at  that  point  ever  since. 
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This  water  untreated  is  an  unnsnallj  poor  one  for  boiler  use. 
Several  years  ago  an  attempt  was  made  to  use  it  without  treat- 
ment,  but  after  a  few  months'  trial  it  caused  so  much  trouble 
that  it  was  abandoned.  The  analyses  of  this  water,  before  and 
after  treatment,  is  as  follows: 


CouKciL  Bluppb,  Ia.,  Wbli^  70  Fbbt  Dbbp. 


Qbs.  pbk  Gallon. 


Total  solid  matter 

This  solid  matter  consists  of: 

Carbonate  of  lime. . . .  •  *  •  

Carbonate  of  magnesia 

Sulphate  of  lime 

Sulphate  of  magnesia < 

Oxides  of  iron  and  aluminum 

31Uca 

Incrusting  solids 

Alkali  chlorides 

Allcali  sulphates 

Non-incmsting  solids 

Pounds  of  scale-forming  matter  in  1,000  gallons 


Before 
treatment. 

After 
treatment. 

53.65 

81.35 

24.39 
1.18 
6.22 

13.88 
0.84 
1.42 

2.26 
0.88 

"o*02 
0.38 

46.88 

3.51 

1.21 
5.58 

1.27 
28.32 

6.79 

27.81 

G.69 

0.61 

The  plant  at  Denison  has  been  in  operation  about  a  month. 
The  following  are  the  results  of  analyses  of  the  water  at  thi» 
station  before  and  after  treatment: 


Denison,  Iowa,  Wbll  25  Fbbt  Dbbp. 


Total  solid  matter. 

This  solid  matter  consists  of: 

Carbonate  of  Hme 

Carbonate  of  magnesia 

Sulphate  of  lime 

Sulphate  of  magnesia 

Oxides  of  iron  and  aluminum 

Silica 

Incrusting  solids 

Alkali  chlorides .' 

Alkali  sulphates 

Alkali  carbonates 

Non-incrusting  solids 

Pounds  of  scale -forming  matter  in  1,000  gallons 


Qbs.  pkr  Gal. 

Before 
treatment. 

After 
treatment. 

24.19 

14.68 
2.51 
3.60 
1.20 
0.09 
0.96 

16.50 

2.16 

»    V 

2.05 

0  06 

0.86 

23.04 
1.15 

5.13 

1 

2.88 

7  77 

1.22 

1.15 
8.29 

11.87 

•  •  • 

0.73 

The  plant  at  Dunlap  has  been  in  running  order  only  a  fev' 
days,  BO  we  have  not  yet  adjusted  the  formula  to  reduce  the 
scale-forming  matter  as  low  as  we  will  after  a  week  or  so. 
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The  following  are  the  results  of  analyses  of  the  Dnnlap  water 
before  and  after  such  treatment  as  we  have  given  it  np  to  date: 


Grs.  pbr  Gallon. 


'DuNLAP,  Iowa,  Well  28  Fbxt  Deep. 


Total  tK»Ud  matter 

This  solid  matter  consists  of: 

Carbonate  of  lime 

Carbonate  of  magnesia 

Sulphate  of  lime .*.... 

Snlphate  of  magnesia 

Oxides  of  iron  and  alaminum 

Silica 

Incmsting  solids 

Alkali  chlorides 

Alkali  sulphates 

Non-incrustinsT  solids 

Pounds  of  scale-forming  matter  in  1,000  gallons 


Before 
treatment. 

After 
treatment. 

40.42 

23.81 

16.11 
2.25 
5.41 
9.92 
0.16 
1.52 

1.71 
1.41 
2  22 
1.00 
0.18 
0.88 

35.87 

6.90 

2.06 
2.99 

2.03 
14.88 

5.05 

16.41 

5.05 

0.98 

At  Boone  and  Carroll  the  softening  plants  have  just  been 
completed  and  will  be  put  in  operation  as  soon  as  we  can  get  a 
supply  of  lime  and  soda  ash  delivered  there. 

At  West  8ide  wa  have  a  softening  plant  in  operation,  using 
the  same  chemical  process  as  the  others,  but  the  mechanical 
apparatus  used  at  this  plant  was  designed  by  Mr.  H.  Stillman, 
of  Sacramento,  Cal.  The  following  are  the  results  of  analyses 
of  this  water  before  and  after  treatment: 


West  Side,  Iowa,  Well  28  Feet  Deep. 


Grs.  pes  Gallon. 


Total  solid  matter 

This  solid  matter  consists  of: 

Carbonate  of  lime 

Carbonate  of  magnesia 

Sulphate  of  ilme 

Sulphate  of  magnesia 

Oxides  of  iron  and  aluminum 

Silica 

Incmstlng  solids 

Alkali  chlorides 

Alkali  sulphates 

Non-incrustlng  solids 

Pounds  of  scale-forming  matter  in  1,000  gallons 


Before 
treatment. 

• 

After 
treatment. 

51.88 

28.18 

17.82 

11.70 

11.55 

1.09 

0.64 

1.55 

2.67 

"i'.ik 

trace 
0.54 

43.86 

4.75 

6.82 
1.16 

8.42 
20.01 

7.48 

28.48 

6.26 

0.68 

In  addition  to  the  six  softening  plants  we  now  have  com- 
pleted, wo  arc  erecting  eleven  more  plants  at  the  following 
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stations,  viz.  :  Missouri  Valley,  Grand  Junction,  Ames,  Tama, 
La  Moilley  Belle  Plaine,  Beverly,  Lisbon,  Stanwood,  Lowden, 
and  De  Witt 

Most  of  these  are  now  rapidly  approaching  completion.  Two 
of  them,  viz.  :  Grand  Junction  and  Belle  Plaine  will  be  ready 
for  the  installation  of  the  machinery  this  week. 

At  our  Chicago  shops  we  are  building  25  of  the  machines  de- 
scribed in  this  paper,  which  we  propose  to  install  as  fast  as 
completed.  We  are  confident  that  we  have  passed  the  experi- 
mental stage  of  water  softening,  and  that  in  the  near  future  we 
will  remove  the  lime  and  magnesia  compounds  from  most  of  our 
poor  water  before  they  are  used  in  our  locomotive  boilers  in- 
stead of  allowing  these  compounds  to  be  deposited  on  the  inside 
of  the  boilers  in  the  form  of  scale.  Briefly  stated,  we  propose 
to  take  the  scale-forming  matter  from  the  water  in  the  shape  of 
a  fine  white  powder  and  use  it  for  whitewash  and  perhaps  other 
purposes  instead  of  allowing  it  to  incrust  the  flues  and  sheets  of 
the  boilers,  and  then  remove  it  in  the  shape  of  hard  scale. 

On  the  insert,  the  stations  where  we  have  completed  water- 
softening  plants  are  indicated  by  a  circle  0>  ai^d  the  stations 
where  we  are  now  erecting  plants  by  a  square  Q. 

PBAGTICAIi   BESULTS    IX    LOCOMOTIVE   BOILERS. 

About  35  locomotives  take  water  at  Council  Bluffs  in  24  hours. 
Most  of  these  are  road  locomotives,  and  as  they  also  take  water 
at  other  stations  it  is  almost  impossible  to  get  definite  informa- 
tion in  regard  to  the  use  of  the  treated  water  in  them  other  than 
the  opinions  of  the  engineers  as  to  how  it  acts  in  the  boilers. 
Their  reports  have  been  favorable.  Three  switch  locomotives, 
however,  are  worked  constantly  at  Council  Bluffs,  and  have 
used  nothing  but  this  purified  water  since  July  30,  1902.  A 
clay  or  two  after  they  commenced  to  use  it  the  flues  commenced 
to  leak.  They  were  taken  into  the  roundhouse,  and  the  flues 
rolled,  and  since  that  time  have  not  leaked  nor  have  they  given 
any  trouble.  The  old  hard  scale  that  was  in  these  locomotive 
boilers  is  being  loosened  up  by  the  purified  water,  and  comes 
out  in  large  pieces  whenever  the  boilers  are  washed  out.  No 
new  scale  has  formed.  The  foreman  in  charge  of  the  round- 
bouse  at  Council  Bluffs,  under  date  of  January  3,  1903,  wrote  to 
his  superior  officer  as  follows  : 

'*  Before  using  the  purified  water  we  had  a  great  deal  of  flue 
work  on  our  switch  engines,  especially  the  engines  doing  the 
heavy  work,  and  will  state  that  we  are  not  doing  one  quarter  of 
the  boiler  work  now  on  these  engines  that  was  done  prior  to 
using  the  purified  water,  and  our  switching  engines  are  worked 
very  hard  at  present.  I  am  sending  to  you  under  separate  cover 
to-day  just  a  few  pieces  of  scale  that  I  picked  up  after  washing 
out  engine  171.  Eup^ine  1,058  has  but  very  1  little 'Scale  in  her 
boiler,   and   engine  8^7   about  the  same.     For  the  past  two 


299 

months  engine  1,058  has  had  no  boiler  work  done  on  her,  and 
engines  171  and  847  have  had  but  little  done.  These  engines 
are  out  all  the  time  except  when  we  hold  them  in  once  a  week 
for  washing  ont.  I  am  very  well  satisfied  with  the  water,  and 
believe  that  when  once  we  get  the  old  scales  all  removed  from 
these  engines,  calking  of  any  description  will  be  done  away 
with." 

COST   OF   TREATMENT. 

General  statements  as  to  the  cost  of  softening  water  are  often 
misleading.  The  chemical  process  is  an  exact  one.  To  remove 
a  fixed  quantity  of  carbonate  of  lime  from  water  requires  a  fixed 
quantity  of  slaked  lime,  and  to  remove  a  fixed  quantity  of  sul- 
phate of  lime  requires  a  fixed  quantity  of  soda  ash.  If  more  is 
added,  it  is  wasted  ;  if  less,  the  softening  is  not  completed. 
Therefore,  when  comparing  figures  showing  the  cost  of  soften- 
ing water  the  following  items  should  also  be  compared  : 

Ist.  The  character  of  the  scale-formijig  matter  that  the  hard 
water  contains  If  a  water  is  hard  because  it  contains  sulphates, 
it  costs  more  to  soften  than  it  does  water  whose  hardness  is 
due  to  carbonates.  To  remove  carbonate  of  lime  only  costs 
very  little.  To  remove  sulphate  of  lime  costs  much  more.  It 
has  been  estimated  that  the  hardness  due  to  sulphates  is  nine 
times  as  expensive  to  remove  as  that  due  to  carbonates. 

2d.  The  quantity  of  the  scale-forming  m.atter  that  the  Jiard 
water  contains.  If  a  hard  water  contains  a  large  quantity  of 
scale-forming  matter,  it  necessarily  requires  the  use  of  more 
chemicals  than  one  containing  a  small  quantity. 

3d.  The  degree  to  which  the  purification  is  carried.  If  only 
half  of  the  scale-forming  matter  is  removed,  it  requires  only 
half  the  quantity  of  chemicals  that  it  would  if  all  of  it  was 
removed. 

4th.  The  cost  of  the  apparatus.  The  simpler  and  cheaper 
the  apparatus,  the  better  it  is,  provided  the  efficiency  is  not 
sacrificed.  If  the  results  obtained  by  a  simple  and  inexpensive 
apparatus  are  satisfactory,  there  is  no  necessity  for  using  a 
complex  or  expensive  apparatus. 

5th.  The  cost  of  operation.  If  the  apparatus  requires  the  use 
of  an  engine  or  motor  to  operate  it,  or  consumes  much  steam, 
the  cost  is  increased. 

6th.  The  cost  of  labor.  If  the  apparatus  requires  the  atten- 
tion of  skilled  labor,  or  even  of  much  unskilled  labor,  it  in- 
creases the  cost. 

The  apparatus  I  have  described  is  simple  and  inexpensive. 
It  is  so  nearly  automatic  that  it  is  only  necessary  to  weigh,  dis* 
solve,  and  mix  the  chemicals,  and  allow  them  to  run  into  the 
chemical  tank.  This  is  done  by  an  ordinary  pumper  without 
interfering  with  his  regular  work.  It  does  not  require  any 
extra  power  to  operate  it.  The  results  of  analyses  of  the  water, 
before  and  after  treatment,  show  that  the  treatment  is  effective. 
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and  practical  resalts  from  the  use  of  the  treated  water  show 
that  it  is  beneficial  to  the  boilers. 

With  this  apparatus  the  cost  of  treating  waters  will  vary  from 
a  minimum  of  about  1  cent  per  1,000  gallons  for  a  fair  boiler 
water,  to  a  maximum  of  say  10  cents  per  1,000  gallons  for  a 
water  that  is  so  bad  that  an  attempt  to  use  it  untreated  in  boil- 
ers would  result  in  so  much  trouble  and  expense  as  to  practi- 
cally debar  its  use. 

SUMMARY. 

The  salient  points  that  I  have  endeavored  to  bring  out  in  this 
paper  are  as  follows : 

1st.  Scale,  deposited  from  water,  on  the  inside  of  boilers,  is 
the  cause  of  much  trouble  and  expense. 

2d.  Water  as  it  falls  on  the  earth  does  not  contain  any  scale- 
forming  matter. 

3d.  The  amount  and  character  of  the  scale-forming  matter  in 
water  varies  greatly  and  depends  upon  the  character  of  the  soil 
and  rock  through  which  it  passes. 

4th.  Scale-forming  matter  can  be  removed  from  water  before 
it  is  used  in  boilers  by  simple  chemical  processes  and  inexpen- 
sive mechanical  apparatus. 

5th.  Ninety-eight  per  cent  of  scale  in  boilers  is  derived  from 
carbonates  and  sulphates  of  lime  and  magnesia. 

6th.  Carbonates  of  lime  and  magnesia  are  thrown  out  of  solu- 
tion by  boiling.     They,  alone,  form  soft  scale. 

7th.  Sulphate  of  lime  requires  a  boiler  pressure  of  about  55 
pounds  to  throw  it  out  of  solution.  It  forms  hard,  compact 
scale. 

8th.  Sulphate  of  magnesia  is  decomposed  in  a  boiler,  forming 
hydrate  of  magnesia  and  sulphate  of  lime.  These  make  a  very 
hard,  brittle  scale. 

9th.  Carbonates  of  lime  and  magnesia  can  be  thrown  out  of 
solution  in  cold  water  by  adding  to  the  water  any  chemical  that 
will  absorb  the  carbonic  acid  gas  that  holds  them  in  solution. 
Slaked  lime  is  the  cheapest. 

10th.  Sulphates  of  lime  and  magnesia  can  be  thrown  out  of 
solution  in  cold  water  by  decomposing  them  with  various  chemi- 
cals.    Carbonate  of  soda  is  the  cheapest. 

11th.  The  use  of  boiler  compounds  in  boilers  is  not  advisable. 
The  proper  time  to  remove  scale-forming  matter  from  water  is 
before  it  enters  the  boiler. 

12th.  Hard  water  that  is  very  poor  for  boiler  use  can  be  soft- 
ened and  made  good  for  boiler  use  at  a  cost  that  is  only  a  small 
per  cent,  of  the  expense  of  using  the  hard  water  untreated. 

CONCLUSION. 

I  trust  that  I  have  made  clear  the  fact  that  the  treatment  of 
boiler  water  to  remove  scale-forming  matter  from  it  before  it 
enters  the  boiler  can  be  easily  and  economically  done,  and  that 
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the  problem  is  not  ench  a  diffionlt  one  but  that  it  can  be  con- 
ducted in  a  practical  manner  without  any  secret  or  mysterious 
process. 

In  these  days  of  low  rates  and  keen  competition  railroad  com- 
panies are  obliged  to  curtail  operating  expenses  to  a  degree  that 
was  not  considered  possible  a  few  years  ago.  The  result  of  a 
careful  study  of  the  water  supply  of  any  railroad  will  convince 
its  operating  officers  that  much  money  can  be  saved  and  trouble 
avoided  by  improving  the  character  of  many  waters  that  are  used 
in  its  locomotive  boilers. 

I  predict  that  the  day  is  not  far  distant  when  the  use  of  hard 
water  in  locomotive  boilers  will  be  a  thing  of  the  past,  and  that 
water-purifying  plants  will  be  as  essential  for  modern  railroads 
as  modern  locomotives,  modern  cars,  modern  shops,  and  modern 
methods  of  conducting  transportation. 

APPENDIX. 

During  the  presentation  of  the  above  paper  on  Water  Purifi- 
cation, experiments  were  made  showing  the  effect  of  mixing 
water  containing  scale-forming  matter  in  solution  with  chemi- 
cals. In  one  of  these,  a  sample  of  clear  water,  which  contained 
carbonate  of  lime  in  solution,  was  poured  into  a  tall  glass  cylin- 
der ;  to  this  was  added  a  clear  water  solution  of  common  build- 
ing lime.  The  result  was  that  the  carbonate  of  lime  that  was  in 
solution  in  the  water  was  immediately  thrown  out  of  the  solu- 
tion and  settled  in  the  bottom  of  the  cylinder,  leaving  clear, 
soft  water  above  it.  This  experiment  was  made  to  illustrate 
how  carbonate  of  lime  can  be  removed  from  water  before  it  is 
used  in  a  boiler  by  simply  mixing  it  with  a  water  solution  of 
lime. 

Another  experiment  was  made  to  illustrate  how  sulphate  of 
lime  can  be  removed  from  water  before  it  is  used  in  a  boiler  by 
simply  mixing  it  with  a  small  quantity  of  carbonate  of  soda.  A 
sample  of  water  containing  sulphate  of  lime  was  put  into  a  glass 
cylinder,  and  a  few  drops  of  a  water  solution  of  carbonate  of 
soda  added  to  it.  The  result  was  that  the  sulphate  of  lime  was 
decomposed  and  thrown  out  of  solution.  It  settled  to  the  bot- 
tom of  the  cylinder,  leaving  clear  water,  free  from  sulphate  of 
lime,  in  the  upper  portion  of  the  cylinder. 

Several  samples  of  scale  that  had  been  removed  from  boilers 
were  exhibited  and  explained.  A  photographic  reproduction  of 
these  exhibits  is  shown  herewith. 

No.  1  shows  a  soft,  bulky  scale  derived  from  a  water  which 
contained  carbonate  of  lime,  alone. 

No.  2  shows  a  hard,  thick  scale  derived  from  a  water  contain- 
ing sulphate  of  lime.     Several  samples  of  it  are  li  inches  thick. 

No.  8  shows  semi-cylindrical  pieces  of  hard  scale  which  have 
been  broken  off  from  flues.     They  are  |  of  an  inch  thick. 

No.  4  shows  small  pieces  of  scale  removed  from  switch  engines 
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at  Council  Bluffs,  by  the  use  of  treated  water  in  their  boilers. 
It  will  be  Been  that  some  of  them  are  cup-shaped,  having  been 
deposited  over  rivet  heads,  others  are  partially  cylindrical,  hav- 
ing been  deposited  around  stay  bolts. 

No.  5  shows  a  large  piece  of  scale  representing  a  portion  of  a 
lot  that  was  removed  from  a  boiler. 

No.  6  shows  samples  of  scale  which  were  deposited  around 
flues.     Some  of  them  are  i  of  an  inch  thick. 

No.  7  shows  pieces  of  flues  coated  with  a  hard,  compact  scale. 
On  one  flue  this  was  |  of  an  inch,  and  the  other  ^  of  an  inch 
thick. 

No.  8  shows  samples  of  the  dried  white  precipitate  removed 
from  water  by  the  treatment  described  in  the  attached  paper. 

No.  9  shows  locomotive  feed  pipes  which  are  nearly  flUed  with 
scale.  The  opening  for  the  passage  of  water  in  one  of  these  is 
only  I  of  an  inch,  and  in  the  other  it  is  |  of  an  inch  in  diameter. 

No.  10  shows  two  long  pieces  of  flues  covered  with  scale.  On 
the  longer  piece  the  scale  adhered  to  the  flue  so  tightly  that  it 
was  necessary  to  use  a  cold  chisel  and  hammer  to  remove  it 
from  the  end  of  the  flue  shown  near  the  flgures  10. 

The  Presidbxt  :  I  believe  we  have  all  been  very  much  inter- 
ested in  Mr.  Davidson's  very  valuable  paper,  and  I  have  no 
doubt  many  of  you  are  anxious  to  ask  questions,  to  criticise,  or 
to  add  to  the  information  presented.  The  discussion  of  the 
paper  is  now  in  order. 

Mr.  a.  R.  Bather  (P.  &  L.  E.  R.  R.)  :  I  have  followed  Mr. 
Davidson's  paper  with  a  great  deal  of  interest,  as  the  matter  of 
treatment  of  water  is  one  that  is  giving  us  much  concern  on  our 
road. 

There  is  one  feature  of  the  problem  which  I  would  like  to  ask 
Mr.  Davidson  to  explain  in  regard  to  the  concentration  of  sul- 
phate of  soda  in  the  boiler.  Does  he  have  any  trouble  from 
foaming  ?  He  has  stated  that  he  washes  out  the  boilers  using 
treated  water  frequently.  Is  this  done  to  remove  the  sulphate 
of  soda  or  to  remove  loosened  scale  ? 

Mr.  Davidson:  I  will  say  that  the  object  of  washing  the 
boilers  is,  at  the  present  time,  to  get  the  old  scale  out;  it  is 
gradually  coming  out.  After  the  old  scale  is  removed  we  will 
not  wash  boilers  out  so  often,  because  we  will  then  only  have  in 
them  a  light  deposit  of  carbonate  of  lime  which  will  pass  out 
easily  when  the  bpilers  are  emptied.  We  can  soften  the  water 
so  that  it  will  contain  only  3  to  4  grains  of  scale-forming  matter 
per  gallon.  We  do  not  think  it  necessary  or  advisable  to  do 
this;  we  think  if  we  reduce  the  scale-forming  matter  down  to 
5  to  7  grains  per  gallon  that  we  will  have  no  trouble,  and  we 
will  get  satisfactory  results  in  boilers. 

In  regard  to  sulphate  of  soda  in  a  boiler  :  If  the  engineer  will 
use  his  blow-off  cock  and  then  remove  the  concentrated  water 
once  in  a  while  there  will  be  no  trouble  from  sulphate  of  soda. 
20 
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If,  however,  ha  does  not  use  the  blow-off  cook  but  lets  the  water 
concentrate  in  the  boiler,  he  nndoubtedly  will  have  trouble 
from  foaming,  if  the  sulphate  of  soda  is  there  in  excessive 
amonnts. 

tTHB  Pbesidbnt  :  Mr.  Manchester,  jon  have  all  kinds  of  good 
and  bad  water  on  the  Milwaukee  road,  have  you  anything  to 
say  in  reference  to  the  matter  ?    - 

Mr.  a.  £.  Manchester  (C,  M.  &  St.  P.  By.)  :  It  appears  to 
me  that  Mr.  Davidson  has  about  said  it  all.  We  all  have  our 
troubles  with  bad  waters,  and  it  has  been  one  of  the  vexed  ques- 
tions that  we  have  had  to  deal  with  for  a  good  many  years. 
The  Chicago,  Milwaukee  &  St.  Paul  By.  has  been  one  of  the 
pioneers  in  the  line  of  undertaking  to  treat  water.  We  have 
done  our  work  in  the  locomotive  tender,  and  with  some  fairly 
good  results,  although  I  have  always  believed  that  better  results 
could  be  obtained  by  treatment  at  the  roadside  tank  for  the 
poorer  water.  Yet  I  will  say  to  anybody  who  has  not  made  an 
effort  in  that  direction  that  it  will  not  pay  them  to  wait  until 
they  can  get  up  an  equipment  before  making  an  effort  in  purify- 
ing water ;  I  believe  they  would  better  commence  it  at  once.  I 
am  looking  into  the  question  now  of  the  use  of  purification 
plants  for  some  of  our  worst  waters,  and  expect  to  get  results. 

There  is  one  point  that  I  would  like  to  ask  Mr.  DavidsoA  in 
connection  with  this,  and  that  is  relative  to  the  use  of  lime.  He 
said  that  in  the  use  of  lime,  if  you  put  in  too  little  you  fail  to 
get  the  full  result ;  if  you  put  in  too  much  you  have  wasted  it. 
Is  there  anything  else  that  would  be  the  result  if  you  put  in  too 
much  lime  ?  Would  not  the  putting  in  of  too  much  lime  re- 
harden  the  water  ? 

Mr.  Davidson  :  I  do  not  believe  that  putting  in  too  much 
lime  would  re-harden  the  water,  but  it  would  make  the  water 
very  caustio  and  would  make  it  attack  the  boiler  plates.  You 
cannot  get  much  carbonate  of  lime  in  solution  unless  you  have 
carbonic  acid  gas  to  hold  it  there.  If  you  put  in  lime  and  ab- 
sorb the  carbonic  acid  gas  you  cannot  get  more  carbonate  of 
lime  in  solution,  but  you  can  make  your  water  very  caustic  and 
make  it  bad  for  the  interior  of  your  boiler. 

Mr.  D.  Van  AiiSTInb  (C,  G.  W.  By.):  I  would  like  to  ask 
Mr.  Davidson  what  is  tri-sodium  phosphate ;  what  are  the  ingre- 
dients ? 

Mr.  Davidson  :  Tri-sodium  phosphate  is  something  I  have 
never  used;  there  is  no  doubt  a  great  many  gentlemen  here 
who  have  used  it,  and  probably  are  better  posted  than  I  am. 

B.  QuATLB  :  He  is  simply  asking  the  question  "  What  is  tri* 
sodium  phosphate  ?  '*    We  want  to  know  what  it  is. 

Mr.  Davidson  :  It  is  just  what  its  name  says  it  is ;  I  do  not 
know  as  I  can  put  it  in  English  any  better  than  to  give  it  its 
regular  name. 

Mr.  Tan  Alstinb  :  What  part  of  the  iucrusting  solids  does  it 
act  on? 
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Mb.  Davibsok  :  I  really  have  had  no  experience  with  the  tri* 
sodium  phosphate,  and  I  do  not  feel  like  discussing  it. 

Mb.  J.  H.  WiNNB  (Illinois  Central  B.  B. )  :  I  would  like  to 
ask  if  it  is  not  necessary  to  interpose  an  additional  pump  there 
for  re-handling  that  water  after  it  has  been  treated  ? 

Mb.  Davidson  :  It  is  not.    We  can  do  it  all  with  one  pump. 

Mb.  H.  E.  8uith  (L.  S.  &  M.  8.  B.  B.)  :  I  was  very  much 
interested  in  the  matter  of  mixing  water  with  the  chemicals.  In 
the  early  days  of  water  softening  there  was  a  great  deal  of  diffi- 
culty encountered  because  not  sufficient  care  was  taken  in  this 
particular,  both  in  making  up  the  solutions  and  in  mixing  them 
with  the  water.  Sometimes  the  solutions  were  not  of  proper 
strength,  sometimes  they  were  added  in  incorrect  proportion 
because  the  valves  or  other  apparatus  to  feed  them  were  not 
sufficiently  well  designed. 

I  have  watched  this  apparatus  that  has  been  described  and 
was  impressed  with  one  thing  which  is  not  emphasized  in  the 
paper,  and  that  is  the  thorough  stirring  that  the  water  receives 
in  that  triangular  tipping  box.  You  can  readily  imagine  a  five- 
or  six-inch  stream  of  water  flowing  into  a  box  of  the  capacity  of 
two  barrels,  and  especially  one  of  that  shape,  would  produce  a 
very  violent  stirring  and  thorough  mixing  ;  that  of  course 
mixes  the  individual  tipperful  of  water,  and  the  further  mixing 
is  completed  in  the  tank,  which  has  been  described. 

I  presume  it  has  been  found  that  the  time  necessary  to  com- 
plete the  reaction  and  obtain  clear  water  depends  somewhat  on 
the  water.  Possibly  the  work  would  be  completed  with  some 
waters  in  less  time  than  has  been  given  on  account  of  their  more 
favorable  composition,  and  I  am  told  by  those  who  have  had 
practical  experience  in  the  matter  that  carbonate  waters  requir- 
ing chiefly  lime  can  be  treated  more  rapidly  than  those  con- 
taining large  amounts  of  sulphate  of  lime. 

In  talking  with  various  people  regarding  the  results  in  treat- 
ment of  water  based  on  analysis,  I  frequently  find  the  result 
expressed  in  the  percentage  of  removal  of  incrusting  solids.  I 
speak  of  this  because  it  sometimes  creates  a  wrong  impression. 
I  think  it  is  very  easy  to  see  that  waters  like  those  on  the  right 
hand  chart,  those  very  bad  waters,  can  be  treated  to  the  extent 
of  95  per  cent.,  perhaps,  of  incrusting  solids,  may  be  97  per 
cent.,  but  it  could  not  be  done  with  these  better  waters,  so  that 
the  proper  method  of  rating  a  process  is  not  by  percentages,  but 
by  the  absolute  amount  of  incrusting  solids  remainimg,  as  has 
been  done  in  this  paper. 

There  is  one  difficulty  that  I  think  is  likely  to  arise  in  some 
places  with  water-softening  apparatus  and  processes  from  the 
fact  that  after  it  is  installed  and  supposed  to  be  in  perfect  order, 
and  it  is  in  perfect  order,  in  fact,  it  is  left  to  take  care  of  itself, 
without  occasional  supervision  by  a  competent  chemist.  Loco- 
motives are  not  handled  in  that  way.  There  is  some  one  who  in 
constantly  looking  after  the  performance  of  locomotives,  and 
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the  same  thiug  I  think  shonld  be  done  with  water-softening 
plants.  This  can  hardly  be  said  to  be  a  disadvantage,  as  snper- 
visioa  of  apparatus  is  something  incident  to  the  operation  of 
any  machinery  or  plant  of  any  kind.  The  benefit  to  be  derived 
from  the  use  of  softened  water  comes  in  in  the  f nel  consump- 
tion and  in  repairs,  as  has  been  stated ;  also  very  often  in  the 
avoidance  of  delays  due  to  holding  engines  in  for  repairs,  which 
they  do  not  need  when  the  water  is  properly  treated. 

Mr.  M.  E.  Wells  (B.  &  M.  B.  B.) :  I  know  that  I  have  ideas 
on  this  subject  that  are  quite  different  from  those  ordinarily 
held,  and  I  almost  dislike  to  express  them  on  account  of  not 
having  the  time  to  go  over  this  whole  subject  and  giving  you  my 
reasons  for  the  few  ideas  I  will  express. 

I  have  been  doing  some  work  along  the  line  of  boilers,  and  I 
want  to  say  to  you,  gentlemen,  that  while  I  am  not  opposed  to 
water  purification,  I  will  tell  you  what  I  am  more  in  favor  of, — 
that  is,  taking  better  care  of  our  boilers.  I  want  to  make  a 
statement  for  you  to  think  about :  The  proper  care  of  locomo- 
tive boilers  will  do  more  for  the  boilers  of  the  United  States 
to-day  than  water  purification  will  do  w^ithout  proper  care. 

If  you  purify  water  do  not  get  so  interested  in  it  that  you 
will  overlook  taking  proper  care  of  your  boilers.  One  gentle- 
man spoke  of  the  sulphate  of  soda  being  left  in  ;  I  wish  to  say  a 
little  about  that.  Mr.  Davidson  has  shown  you  a  water  that 
before  purification  has  1.16  grains,  and  after  purification  has  20 
grains  of  sulphate  of  soda.  Now,  if  you  were  using  as  much 
alkali  water  as  we  get  out  west,  you  would  be  fighting  shy 
of  sulphate  of  soda,  on  account  of  its  foaming  properties.  We 
have  discovered  from  actual  experiment  that  with  about  175. 
grains  of  alkali  (sulphate  and  carbonate  of  soda)  to  the  gallon, 
our  boilers  begin  to  foam  ;  and  on  account  of  this  we  do  not 
like  anything  that  will  increase  the  alkiali. 

The  purification  of  any  water  containing  a  large  per  cent,  of 
calcium  sulphate  will  always  leave  you  enough  sulphate  of  soda 
to  soon  cause  foaming.  My  experience  is  that  we  prefer  an  in- 
crasting  water  to  a  foaming  water. 

I  think  this  subject  of  water  purification  has  come  about  from 
people  thinking  that  the  bulk  of  their  boiler  troubles  is  from 
bad  water.  Boilers  have  been  shamefully  mistreated,  and  it  is 
not  bad  water  generally,  nor  poor  boiler  work,  but  bad  treat- 
ment that  is  the  trouble.  We  started  to  cool  boilers  more  care- 
fully, in  order  to  effect  an  equality  in  contraction,  and  we  find 
that  we  have  greatly  increased  the  efficiency  of  our  boilers  and 
decreased  our  boiler  work  and  leakage.  And  in  addition  to 
these  benefits  we  find  our  treatment  followed  by  a  great  decrease 
in  incrustation.  The  more  carefully  we  cooled,  the  more  mud 
came  down.  Every  one  will  tell  you  that  the  carbonates  of  lime 
and  magnesia  are  not  incrusting  matter,  that  is,  they  do  not 
make  a  hard  scale.  In  boilers  properly  cooled  before  the  water 
is  let  out,  the  carbonates  of  lime  and  magnesia  make  so  small  a 
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per  cent,  of  the  scale  that  yoa  "will  have  no  trouble  from  them. 
I  havo  followed  boilers  for  two  years  from  the  locomotive  works 
whose  flues  have  not  been  changed  in  that  length  of  time,  and 
the  scale  analysis  showed  sulphates  of  lime  and  magnesia  in  a 
very  thin  scale.  I  want  to  show  you  that  what  I  am  advocat- 
ing is  to  see  how  well  we  can  do  with  the  boilers  with  the 
present  waters  that  we  have,  by  proper  care  ;  then  I  think  the 
majority  of  you  will  do  so  well  that  you  will  not  be  looking  for 
water  purification. 

Mr.  C.  L.  Kennioott  (Kennicott  Water  Softener  Co.)  :  In 
these  days  we  are  trying,  through  health  journals,  through  health 
societies,  and  organizations  of  various  kinds  to  keep  perfect 
health,  so  that  the  doctors  will  not  have  so  much  to  do.  The 
analogy  between  cleaning  the  boiler  and  the  doctor  trying  to 
tinker  up  the  patient  is  a  true  analogy.  Let  us  cure  the  cause 
of  the  trouble,  and  we  will  not  have  the  trouble.  There  is  no 
comparison  between  the  expense  of  treating  the  water  and  the 
expense  of  removing  the  scale  from  boilers  and  the  lowering  of 
the  earning  capacity  of  the  locomotive  as  it  lies  in  the  shop  in 
order  to  cool  before  washing.  If  I  had  any  criticism  to  make 
upon  Mr.  Davidson's  very  able  paper — I  think  the  most  able 
paper  I  have  ever  heard  on  water  purification — it  would  be  that 
he  did  not  bring  out  strongly  enough  the  point  that  if  water  is 
purified,  if  the  boilers  are  not  scaled,  if  the  tubes  do  not  leak* 
that  the  engines  are  not  held  in  the  shops,  in  times  like  these  in 
particular,  when  there  is  probably  not  a  railroad  in  the  country 
but  is  trying  to  obtain  more  motive  power  ;  that  they  would  be 
able  to  get  more  time,  more  earnings  out  of  the  engines  which 
they  now  have,  and  they  would  not  need  so  much  more  motive 
power. 

Another  point  that  was  not  emphasized  is  one  that  perhaps 
will  cause  considerable  surprise,  and  that  is,  the  figures  which 
show  the  enormous  amount  of  scale-forming  material  which 
enters  locomotive  boilers  at  a  given  station.  Many  stations 
which  are  not  very  important  run  into  the  boilers  every  month 
5  to  10  tons  of  in  crusting  matter.  A  single  division  of  some  of 
the  Western  roads  will  run  into  the  boilers  as  high  as  90  tons 
of  scale-forming  material  every  month.  These  figures,  which 
are  quite  startling,  may  be  easily  proven  by  figuring  from  the 
analyses  ;  taking  any  analysis,  divide  the  number  of  grains  of 
incrusting  solids  by  7,  will  give  the  pounds  per  1,000  gallons  ; 
simply  multiply  this  by  the  number  of  1,000  gallons  used  on  a 
division  and  you  have  the  pounds  of  incrusting  solids  which  are 
entering  the  boilers  on  that  division. 

Mr.  J.  A.  Carney  (C,  B.  &  Q.  R.  R.)  :  The  subject  of  water 
purification  as  Mr.  Davidson  has  presented  it  to-day  is  one  to 
which  we  ought  to  give  a  great  deal  of  thought,  that  is,  the  purir 
fication  of  water  outside  of  the  boiler.  I  think  that  nearly 
every  one  in  this  room  who  is  connected  with  a  railroad  has  tried 
at  odd  times  the  use  of  chemicals  to  purify  the  water  in  the 
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boiler  and  they  have  failed  in  every  case.  There  may  have  been 
a  few  oases  where  there  was  a  little  help,  but  the  trouble  is  this, 
all  that  is  done  in  trying  to  purify  the  water  in  the  boiler  is  to 
change  the  condition  of  the  scale-forming  material  ;  instead  of 
going  into  the  boiler  to  make  scale  on  the  flues,  we  introduce  it 
into  the  boiler  as  mud  ;  that,  in  course  of  time,  bakes  on  to  the 
flues  aud  the  fire-box  sheets,  forming  a  soft  scale.  It  is  my  idea 
that  the  only  successful  aud  the  only  way  that  we  ought  to  try 
to  purify  water  is  outside  of  the  boiler,  and  before  we  put  it  into 
the  engine  tank. 

A  great  many  of  the  water  supplies  in  Iowa  are  more  or  less 
muddy,  and  on  theC,  B.  &Q.  Railroad  we  find  less  trouble  with 
leaky  flues  on  our  Iowa  division  than  we  do  on  the  Illinois  divi- 
sion, although  the  amount  of  incrusting  solids  in  the  water  is 
about  the  same.  I  attribute  it  to  the  fact  that  the  mud  which 
we  pump  in  with  the  scale-forming  material  in  the  water  collects 
the  scale,  instead  of  the  scale  collecting  on  the  flnes  and  on  the 
crown  sheets. 

At  one  time  I  made  some  experiments  to  determine  the  effect 
of  scale  of  different  thicknesses  and  of  different  compositions. 
I  had  a  copper  boiler  about  a  foot  in  diameter  that  I  could  get 
any  desired  pressure  on,  and  I  put  into  this  boiler  artificially 
hard  waters  and  tried  to  get  scale.  My  experiments  were  con- 
tlucted  for  some  time,  and  all  I  succeeded  in  getting  was  a  very 
nice  quality  of  mud.  I  could  not  understand  why  I  did  not  get 
scale.  Finally,  I  filtered  the  water  very  carefully  and  heated  it 
slowly  and  in  that  way  got  a  nice  and  firm  scale  on  this  copper 
boiler.  That  led  to  a  further  investigation  in  regard  to  boiler 
waters,  and  I  found,  as  I  say,  through  the  Iowa  lines  where  we 
have  muddy  water,  that  we  did  not  get  as  much  accumulation  of 
hard  scales  on  the  flues. 

In  regard  to  the  defects  of  this  particular  purification,  and 
the  fact  that  the  water  is  not  made  absolutely  pure,  I  think  that  is 
rather  a  good  point.  I  believe  that  if  we  could  put  distilled 
Water  into  our  boilers,  that  we  would  have  a  great  deal  of  trouble 
from  corrosion.  I  know  in  one  of  the  office  buildings  here  in 
Chicago  where  in  the  heating  system  they  use  water  condensed 
from  steam,  that  they  have  a  great  deal  of  trouble  from  corro- 
sion, which  was  due  to  nothing  more  or  less  than  distilled 
water,  so  that  the  small  amount  of  scale-forming  material,  and 
which  is  so  small  that  it  has  very  little  effect  on  the  boiler,  is 
rather  to  its  betterment  than  to  its  detriment. 

In  regard  to  what  Mr.  Wells  said  on  the  care  of  boilers,  we 
will  agree  with  him  there,  but  the  care  of  a  boiler  is  largely  de- 
termined by  the  number  of  times  you  have  to  wash  it  out,  and 
if  by  the  use  of  water  purification  you  can  reduce  the  number 
of  times  that  the  boiler  has  to  be  washed  out,  the  care  of  the 
boiler  is  so  much  improved. 

Another  thing  that  Mr.  Wells  touched  on  was  sulphates. 
There  are  two  kinds  of  sulphates,  one  sulphate  of  sodium,  and 
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the  other  sulphate  of  calcium.  The  sulphate  of  sodium  is  sol- 
uble in  water  and  cannot  be  precipitated.  It  gives  a  great  deal 
of  trouble  in  foaming  and  from  corrosion  also.  It  is  a  very  dif- 
ferent  substance  from  sulphate  of  calcium  which  forms  scale. 
I  think  the  presence  of  sulphate  of  calcium  is  a  great  deal  more 
harmful  to  the  boiler  than  large  quantities  of  sulphate  of  sodium, 
provided  it  does  not  run,  say,  above  150  grains  per  gallon.  You 
can  remove  sulphate  of  sodium  from  the  boiler,  either  with  the 
use  of  tbe  blow-off  cock,  or  by  washing  it  out,  but  sulphate  of 
calcium,  when  it  is  once  precipitated  on  the  flues  or  lire^box, 
cannot  be  removed  without  great  difficulty. 

Mr.  Bobert  Quayle,  superintendent  M.  P.  &  M.  (C.  &  N. 
W.  By.)  :  Some  eight  years  ago  we  began  using  soda  ash  in 
the  water  tanks  in  Wisconsin,  and  we  got  fairly  good  results 
'  from  its  use.  We  had  a  foreman  boilermaker  on  the  Wisconsin 
division  of  our  lines,  and  he  said  the  care  of  boilers  was  every- 
thing, and  he  wanted  to  demonstrate  to  the  Chicago  &  North 
Western  Bailroad  that  if  we  gave  him  enough  money  and  suffi- 
cient time,  he  would  go  out  into  Iowa  and  get  rid  of  all  our 
troubles.  He  was  a  good  man,  first-class  boilermaker,  an  intel- 
ligent man,  a  man  of  superior  education,  and  we  turned  him 
loose  on  the  Iowa  division.  The  first  thing  he  wanted  at  the 
various  points  was  pumps  that  would  give  us  150  pounds  pressure 
at  the  nozzle.  We  accommodated  him  and  the  same  old  diffi- 
culty of  cracked  sheets  continued. 

I  hope  you  do  not  have  any  idea  that  those  tubes  on  the  table 
that  are  heavily  coated  came  from  the  Iowa  division.  We  often 
would  get  coating  of  -iV  of  an  inch  as  a  maximum  on  our  fire-bo£ 
sheets,  often  only  a  little  scale,  about  s^,  of  an  inch.  Yet  when 
we  send  a  new  boiler  up  on  to  the  Wisconsin  division,  they  re- 
main ten,  twelve,  fiffeen  years,  never  a  patch  on  the  sheets ; 
they  will  go  out  into  Iowa  and  sometimes  in  ten  months  they 
have  to  have  new  side  sheets ;  inside  of  eighteen  months  or  two 
years  they  have  to  have  new  fire-boxes.  We  find  on  various  divi- 
sions of  our  road  that  the  conditions  are  bo  changed  that  if  w^e 
take  a  man  from  one  division  and  put  him  on  the  other,  that 
while  he  may  not  have  any  trouble  at  all  on  one  division,  even 
with  the  same  crew  and  same  locomotive,  he  will  have  trouble 
all  the  time  on  the  other  division,  the  conditions  are  so 
changed. 

I  am  not  surprised  that  Mr.  Wells,  not  having  had  any  expe- 
rience through  this  country,  should  think  it  was  simply  a  ques- 
tion of  boiler  care.  We  have  on  the  Iowa  division  given  more 
attention  to  our  boilers  than  anywhere  else.  When  we  bad 
plenty  of  power  we  would  let  the  engine  stay  in  over  night ; 
take  them  in  at  night,  cool  them  off  and  wash  them  out  next 
morning,  but  we  got  just  the  same  result  as  if  we  had  washed 
them  out  within  an  hour,  letting  cold  water  come  in  at  the  top 
while  the  warm  water  was  still  running  out  at  the  bottom. 

We  find  if  we  take  those  en^nes,  as  has  already  been  ex-^ 
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plained,  on  the  Iowa  division,  send  tliem  np  into  the  northern 
division,  and  we  will  have  trouble  with  them  anywhere  from  two 
to  three  weeks,  according  to  the  amount  of  scale  that  has 
formed  ou  the  flues.  After  that  is  gotten  out  and  the  flues  are 
expanded,  rolled,  calked,  and  made  a  good  job  of,  then  we 
have  no  further  trouble  with  them  ;  well,  they  stay  for  two  or 
three  years.  Ou  the  Wisconsin  division  the  engines  come  in  for 
general  repairs.  We  do  not  touch  the  flues  at  all,  and  we  need 
not  touch  them  for  a  number  of  years  ;  let  them  alone. 

Up  on  the  Ashland  division  near  the  Lake  Superior  district 
we  have  had  the  engine  running  as  many  as  twelve  years  with- 
out having  the  flues  taken  out.  Through  this  section  of  the 
country  we  have  a  great  deal  of  decayed  vegetable  matter  and 
consequently  tannic  acid  in  the  water.  This  accounts  for  the 
long  life  of  the  flues.  I  do  not  believe,  however,  that  it  is  a  * 
good  thing  to  keep  flues  in  a  boiler  so  long.  It  may  be  well  to 
do  it  simply  as  an  experiment,  but  I  believe  it  to  be  a  good  thing 
to  remove  the  flues  every  three  years  or  oftener,  and  make  an 
examination  of  the  inside  of  the  boiler,  and  examine  the  sheets, 
bracing,  and  flues. 

In  regard  to  Mr.  Clark,  who  was  the  boilermaker  who  went 
out  into  Iowa,  he  worked  there  for  one  year,  doing  everything 
he  could,  working  intelligently  and  earnestly  and  hard,  and  then 
he  gave  it  np.  He  said,  '*  I  cannot  do  anything  out  there,  the 
conditions  are  against  me." 

Now,  we  And  that  conditions  there  are  changing  constantly 
since  the  introduction  of  water-purifying  plants,  and  even  en- 
gines that  are  running  from  Sioux  City  into  Council  Bluffs, 
we  used  to  give  them  a  certain  quantity  of  soda  ash  when  they 
got  to  Sioux  City  ;  we  had  to  discontinue  that,  because  of  the 
the  soft  water  that  we  are  now  getting  at  Council  Bluffs ;  we  do 
not  need  to  put  any  soda  ash  in  at  all,  and  we  had  to  abandon  it 
altogether  on  the  west  end,  after  we  got  two  of  these  purifying 
plants  installed  and  in  use  on  the  west  end  of  the  Iowa  division, 
so  that  from  the  shop  standpoint,  the  roundhouse  standpoint,  we 
are  already  beginning  to  find  good  results. 

Soda  ash,  as  was  suggested  by  Mr.  Manchester,  is  indeed  a 
splendid  thing,  and  we  have  used  it,  as  I  said,  for  eight  years, 
and  by  the  use  of  a  pneumatic  blow-off  cock  we  have  been  able 
to  take  care  of  the  dissolved  scale,  the  precipitate  matter,  and 
throw  it  off  on  the  right  of  way,  using  it  a  number  of  times  be- 
tween the  division  terminals  in  order  to  get  rid  of  it  before  it 
forms  scale,  so  that  we  are  very  much,  I  might  say,  in  love  with 
the  new  method  that  was  introduced  on  the  North  Western  road, 
and  I  shall  hail  with  delight  the  day  when  we  get  it  all  over  the 
Iowa  division  and  through  to  Chicago,  where  we  are  having  the 
most  trouble. 

I  might  say  up  in  the  two  Dakotas  and  Minnesota  we  have 
spent  thousands  of  dollars  at  one  point,  putting  wells  down, 
some  not  so  deep  and  some  deeper,  changing  the  location  of  the 
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tank,  but  with  no  better  results,  and  we  came  to  the  conclusion 
a  good  many  years  ago  that  it  is  not  a  question  of  investigation 
there,  but  it  is  a  question  of  getting  better  results,  and  after  in- 
vestigation doing  the  best  we  can  in  each  case.  Many  times  it 
is  hard  to  get  water  at  any  price  ;  we  have  had  to  haul  water 
hundreds  of  miles  to  get  it  at  all  to  run  our  engines  ;  all  the 
lakes  have  been  dried  up  in  that  country  for  a  number  of  years, 
and  the  little  rivers  that  used  to  be  are  things  of  the  past. 
We  are  glad  to  say,  however,  that  they  are  filling  up  again,  and, 
therefore,  we  hope  to  get  better  results  this  year. 

Prof.  Wm.  F.  M.  'Goss  (Purdue  university) :  Mr.  President, 
I  was  BO  interested  in  Mr.  Davidson's  paper  that  when  he  had 
concluded  I  felt  that  there  was  little  else  to  be  said.  The  dis- 
cussion, however,  has  served  to  suggest  quite  a  number  of  things 
which  we  can  well  afford  to  talk  about.  Beferring  to  the  dif- 
ference of  opinion  that  has  been  developed,  I  would  suggest 
that  there  can  be  ho  question  but  that  any  equipment  which 
will  supply  pure  water  for  use  in  locomotive  boilers,  when  oth- 
erwise bad  water  would  have  to  be  used,  may  properly  be  re- 
garded as  a  tool  for  maintaining  boilers.  Accepting  this  defini- 
tion, I  venture  to  believe  that  we  shall  find  no  difference  of 
opinion  among  those  who  have  taken  part  in  the  discussion  as 
to  the  value  of  such  apparatus  as  Mr.  Davidson  has  described. 

I  believe  that  as  time  goes  on,  and  as  our  locomotives  become 
more  delicate  in  their  mechanism,  and  the  service  expected  of 
them  becomes  more  and  more  exacting,  we  shall  find  it  profita- 
ble to  give  large  attention  to  this  question  of  boiler  water.  As 
Mr.  Davidson  has  remarked,  it  is  only  a  short  time  since  any 
attention  has  been  given  to  it  at  all.  The  progress  from  soda  ash 
in  the  locomotive  tender,  to  purification  stations  of  various 
sorts,  of  which  that  described  by  Mr.  Davidson  may  be  re- 
garded as  a  type,  has  been  rapid.  This  is  a  beginning  ;  I  do 
not  think  we  can  see  the  end  of  the  process.  Mr.  Davidson's 
paper  is  not  the  last  word;  it  brings  us  up  to  date,  but  the 
future  of  water  purification  is  all  before  us.  When  chemical 
processes  have  done  what  they  can,  there  still  remain  salt  waters 
to  be  dealt  with.  These  are  abundant  in  certain  portions  of  our 
country  and  will,  I  believe,  be  treated  by  distillation.  It  is  now 
possible  by  using  some  form  of  series  apparatus  to  supply  dis- 
tilled  water  for  ten  locomotives  by  a  fuel  expenditure  equal  to 
that  consumed  by  one.  This  field,  therefore,  as  well  as  that 
which  Mr.  Davidson  has  so  ably  dealt  with,  is  full  of  promise. 

Mr.  W.  B.  Throop  (C,  B.  &  Q.  B.  B.):  I  would  like  to  in- 
quire if  extreme  cold  weather  interferes  at  all  with  the  operation 
of  this  plant  and  apparatus. 

Mr.  Davidson:  It  does  not,  because  the  smoke  stack  of  our 
boiler  goes  up  through  the  second  story  of  our  pump  house  and 
keeps  it  warm. 

Mr.  Throop  :  This  tipper  in  front  there  is  entirely  exposed, 
as  I  understand  it. 
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Mb.  Davidson  :  Oh,  no,  it  is  inside  of  the  building,  just  as 
shown  by  the  diagram.  It  is  in  the  second  story  of  the  pump 
house,  the  smoke  stack  from  the  boiler  goes  through  this  second 
story,  and  the  heat  from  the  stack  keeps  it  warm. 

Mr.  C.  T.  Kinnet  (C.  &  E.  I.  R.  R.):  I  have  listened  to  Mr. 
Davidson's  discourse  on  the  question  of  water  treatment  this 
afternoon  with  much  pleasure,  and  while  we  have  followed  it  to 
some  extent  on  the  Chicago  &  Eastern  Illinois  R.  R.,  we  have 
not  xuade  all  our  tests,  nor  all  our  determinations,  but  we  have 
a  little  instance  that  would  appear  to  me  to  be  in  line.  Where 
we  have  hard  waters,  not  using  filters  to  remove  the  mud  or  not 
treating  these  waters,  we  find  that  the  use  of  these  bard  waters 
will  allow  ns  to  have  an  engine  out,  say  six  months  before  new 
flues  are  put  in.  We  found  where  we  had  pond  or  soft  waters 
that  our  engines  were  out  a  year,  sometimes  thirteen  and  four- 
teen months,  and  the  boiler  cost  for  repairs  had  been  less,  on 
the  average,  taking  the  soft  waters,  for  a  year  and  over  a  year, 
than  it  had  on  the  engines  using  hard  waters,  being  out  only  six 
months. 

Where  the  question  of  sulphate  of  soda  or  rather  alkaline  sul- 
phates come  in,  we  have  never  been  troubled  to  any  great 
extent,  only  where  we  had  a  pond  water  (the  pond  being  formed 
by  removing  ballast  we  had  burned  and  hole  filling  with  water); 
at  this  point  we  furnished  water  for  engines,  but  we  got  a  very 
hard  sulphate  water,  and  one  we  could  not  use  without  treat- 
ment; here  we  found  the  concentration  of  the  alkaline  salts 
became  so  great  that  it  was  practically  impossible  to  use  it 
without  great  care.  We  also  had  the  same  trouble  where  we 
used  a  mine  water,  pumping  direct  from  the  mine  into  the  tank. 
This  water  was  also  very  strongly  alkaline  and  we  could  not  use 
it  without  treatment. 

I  have  never  tried,  at  least  I  have  never  made  the  engine  tests 
to  find  what  per  cent,  of  concentration  was  necessary  to  cause 
this  priming  or  foaming. 

Mr.  WiiiiiiAM  FoRSTTH  {The  Rail  waff  Age):  Mr.  Davidson's 
remarks  relate  to  scale-making  water,  and  his  map  of  the  North 
Western  road  ends  with  the  Missouri  river.  West  of  that  there 
is  a  large  territory  which  is  troubled  with  principally  alkali 
waters,  and  the  sulphate  of  soda  which  gives  trouble  by  foam- 
ing. I  wanted  to  ask  Mr.  Davidson  whether  that  trouble  was 
of  su£Qicient  importance  to  make  it  worth  while  to  treat  the 
alkali  waters  outside  of  the  boiler  by  the  same  process  that  has 
been  shown  here  ? 

Mb.  Davidson  :  We  have  alkali  waters  on  our  road  in  Min- 
nesota and  Dakota,  and  we  may  at  some  future  time  treat 
them.  W^e  have  not  done  so  yet,  because  the  principal  part  of 
our  business  happens  to  be  elsewhere,  and  our  hea^j  tooBAge 
and  largest  number  of  locomotives  are  in  Iowa,  batlbaTe  no 
doubt  that  it  will  pay  to  treat  a  sulphate  water,  provided  the 
quantity  of  it  used  at  any  station  would  warrant  its  treatment. 
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I  wonld  not  advise  treating  the  water  wliere  only  two  or  three 
engines  are  supplied  in  a  day. 

Mb.  H.  G.  Hetzler  (C,  B.  &  Q.  B.  B.)  :  I  wonld  like  to  ask 
Mr.  Davidson  how  much  it  costs  in  western  Iowa  to  purify  the 
water  by  this  treatment. 

Mr.  Davidson  :  I  am  not  at  liberty  to  quote  exact  figures. 
Any  chemist  can  take  the  analyses  and  approximately  figure  out 
the  cost,  but  the  cost  will  vary  with  every  water. 

Prof.  Goss  :  I  would  like  to  ask  Mr.  Davidson  if  he  has 
counted  cost  merely  as  cost  of  the  chemicals  ? 

Mr.  Davidson  :  We  make  np  a  statement  every  month  show- 
ing the  cost  of  operating  the  water  stations.  That  includes  all 
expenses — wages  to  the  pumper,  coal,  oil,  all  supplies,  includ- 
ing chemicals,  so  that  we  know  what  it  costs  ns  each  month  at 
each  station.  When  I  said  one  cent  to  ten  cents  per  1,000  gal- 
lons, I  figured  the  cost  of  chemical  treatment  only ;  it  costs  a 
certain  amount  to  pump  water  untreated  ;  in  addition  it  costs 
from  one  cent  to  ten  cents  per  1,000  gallons  to  soften  it  with 
chemicals. 

Prof.  Goss :  Does  that  inclade  also  interest  on  the  first  cost 
of  your  plant  ? 

Mr.  Davidson  :  Tes. 

Mr.  M.  H.  Wickhorst(C.,  B.  &  Q.  B.  B.):  Mr.  Davidson  has 
covered  the  gpround  so  thoroughly,  there  is  hardly  m  uch  more 
to  say,  and  I  certainly  think  we  can  all  congratulate  him  on  the 
simplicity  that  he  has  obtained  in  this  apparatus,  and  nndoubt-' 
edly  the  good  results  he  also  obtains.  I  have  figured  that  it 
would  cost  on  an  average  probably,  all  things  considered,  along 
about  three  cents  per  1,000  gallons  for  treating  the  water,  over 
and  above  the  cost  of  obtaining  the  water  anyway.  Taking  that 
figure  as  a  basis,  the  cost  of  furnishing  a  heavy  freight  locomo- 
tive with  treated  water  would  run  up  to  something  like  $200  per 
year  per  engine.  Of  course,  we  do  not  want  to  spend  that 
amount  of  money  without  getting  it  back  again.  The  principal 
saving  would  come  in,  probably,  from  the  decreased  coal  con- 
sumption and  the  decreased  repairs.  A  locomotive  will  burn 
up,  say  $5,000  worth  of  coal  a  year,  and  if  there  is  any  coal  sav- 
ing at  all,  we  can  figure,  say,  3  per  cent. ;  that  would  be  equiv- 
alent to  about  $150  a  year  saving  on  the  coal. 

The  boiler  repairs  probably  in  a  year  run,  say,  $1,200,  and 
there  seems  to  be  no  question  whatever  that  boiler  repair  ex- 
penses can  be  considerably  reduced,  and  figuring  that  we  can 
cuto£f25  percent.,  that  would  save  about  $300  per  year  per 
engine.  But  another  material  saving  would  come  from  the  re- 
duced number  of  washouts.  In  very  bad  water  districts,  en- 
gines have  to  be  washed  out  perhaps  in  some  cases  as  often  as 
every  400  smiles,  perhaps  every  500  or  600  miles ;  with  good 
water,  such  as  these  plants  would  furnish,  that  might  be  ex- 
tended to  at  least  3,000  miles;  we  could  save  by  reduced  wash- 
outs anywhere  from  $50  to  $100  a  year,  say,  possibly,  $60. 
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Tlien  another  very  important  source  of  revenue  would  be  the 
increased  use  we  get  out  of  the  locomotive.  A  locomotive  ordi- 
narily is  in  the  repair  shop  about  10  per  cent,  of  her  time;  then 
she  is  out  of  service  in  addition,  due  to  washing  out  and  repairs 
in  the  roundhouse,  probably  6  per  cent,  more,  making  probably 
15  per  cent,  of  the  locomotive^s  time  as  dead  time.  By  having 
good  water  we  can  save  the  greater  part  of  the  time  due  to  wash- 
out, and  we  can  save  some  of  the  time  due  to  boiler  repairs  in 
the  shop,  and  a  large  part  of  or  most  of  it  probably,  in  the 
roundhouse,  so  we  can  save  $100  or  $200  a  year  more  there, 
and  I  figure  it  as  a  very  conservative  estimate  that  the  net  sav- 
ing w^ould  probably  be  $400  per  year  per  engine,  and  I  believe, 
AS  Mr.  Davidson  said  in  his  concluding  remai'ks,  that  railroads 
in  the  very  near  future  will  have  to  consider  these  water  treat- 
ing plants  as  a  part  of  the  equipment  of  a  water  station. 

Mr.  Kennicott  :  I  will  say  in  connection  with  the  cost  of 
treatment  of  waters,  that  the  average  of  the  waters  w^e  are  now 
treating  with  chemicals  run  a  little  less  than  two  cents  per 
1,000  gallons. 

Mr.  E.  W.  Pratt  (C.  &  N.  W.  Hy.):  I  happened  to  havfe  been 
fortunate  enough  to  have  been  in  charge  of  locomotives  in  the 
locality  using  the  good  water  as  shown  in  Mr.  Davidson's  second 
analysis  and  again  where  the  water  was  nearly  as  bad  as  the 
poorest  there  shown. 

In  northern  Wisconsin,  where  we  used  spring  water  or  Lake 
Superior  water,  we  had  large  20-inch  cylinder  locomotives  and  it 
frequently  happened  that  these  engines  would  be  in  service  a 
week,  and,  if  working  Sundays,  two  weeks  and  more  without 
the  fire  being  knocked  out  of  them.  To  be  sure,  w^ith  the  open- 
ing of  the  ore  season  when  we  received  these  engines  from  Iowa 
or  elsewhere  with  considerable  scale  in  their  boilers,  we  would 
have  a  great  deal  of  trouble  with  leaky  flues  and  fire-boxes. 
After  the  scale  around  the  flues  was  eaten  out  and  the  flues  ex- 
panded, rolled  and  calked  to  the  sheet,  those  engines  are  fre- 
quently under  steam  and  with  probably  a  gradual  variation  in 
temperatnre  of  the  boiler  of  less  than  100  degrees,  from  one 
week's  end  to  the  other.  As  a  consequence,  we  kept  the  arches 
in  those  engines  all  the  time. 

I  do  not  know  whether  the  majority  of  the  members  of  the 
Western  Railway  club  believe  in  brick  arches  or  not.  If  they 
have  been  boilermakers,  of  course  they  do  not.  Those  of  us 
who  do  not  go  inside  a  fire-box  very  often  are  apt  to  believe 
pretty  thoroughly  in  an  arch.  Where  the  flues  stay  in  good  con- 
dition and  do  not  leak,  there  is  no  objection  to  an  arch,  even 
from  the  boilermaker.  I  thoroughly  believe,  then,  that  the  re- 
sults from  good  water  tend  to  additional  good  results  from  keep- 
ing a  uniform  temperature  in  our  fire-boxes.  We  caution  the 
fireman,  when  we  are  instructinjo^  him,  to  keep  the  steam  pres- 
sure uniform;  when  he  is  standing  on  the  sidetrack,  to  be  sure 
and  keep  up  his  steam  pressure  and  not  allow  the  fire-box  to  vary 
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largely  in  temperature.  We  tell  a  man  that  if  the  flues  are  very 
weak,  to  leave  some  fire — bank  his  fire  in  the  house — if  he  is  at 
outlying  terminals,  and  he  will  keep  the  flues,  and  a  poor  set  of 
them»  in  service  all  winter  long. 

Suppose,  on  the  contrary,  we  have  this  boiler-purifying  going 
on  inside  of  the  tank  and  the  boiler  itself,  we  know  what  the 
results  are.  At  least  every  three  to  seven  days  we  must  cool 
that  boiler  down  and  wash  it  out;  generally  every  trip  we  have 
got  to  knock  the  fire  out  of  the  engine;  if  there  is  any  arch,  wait 
for  it  to  cool  down  enough  to  save  it,  or  knock  it  out,  and  the 
boilermaker  puts  on  the  blower,  goes  in  there  as  soon  as  the 
steam  has  gone  down  from  boiler  pressure  to  10,  20,  or  30 
pounds.  There  is  a  cooling  down  from  nearly  400  degrees  to 
250  and  less  in  the  fire-box)  and  the  expansion  and  contraction 
in  the  flues  themselves  and  the  sheets  is  an  additional  source  of 
leaky  flues.  When  this  engine  is  fired  up  the  blower  is  likely 
used  to  hurry  up  and  the  entire  conditions  have  a  downward 
tendency. 

It  occurred  to  me  that,  as  Mr.  Davidson  was  averse  to  giving 
his  costs  in  treating  the  different  qualities  of  water,  and  inas- 
much as  he  was  going  into  the  boiler  lagging  business  with  his 
product,  I  might  suggest  that  he  add  these  costs  to  one  of  the 
**  Boiler  Lagging  Exhibits  A,  B,  C,  orD,"  that  were  given  to 
the  Western  Bailway  club  a  year  or  more  ago. 

Mb.  WEiiiiS:  I  would  like  to  call  attention  to  the  confession 
the  gentleman  makes  about  going  into  the  fire-box.  I  want  to 
say  to  you,  gentlemen,  that  that  is  one  of  the  troubles;  people 
do  not  go  into  the  fire-boxes,  no  one  but  the  boilermakers.  I 
have  found  it  exceedingly  profitable  to  go  into  the  fire-boxes, 
and  I  am  not  a  boilermaker.  I  hope  you  gentlemen  will  con- 
sider all  that  I  have  said  to  mean  just  this:  Do  not  overlook  the 
care  of  your  boiler.     That  is  all. 

Mr.  Van  Alstine:  I  notice  on  one  of  the  diagrams  at  one 
station  that  they  propose  to  put  in  a  purifying  plant,  and  a  little 
further  on,  at  Bertram,  with  the  incrustiug  solids  very  high, 
they  do  not  propose  to  treat  it.  I  assume  from  that  that  they 
do  not  use  much  water  in  Bertram.  I  would  also  assume  that 
there  is  a  figure,  which  is  represented  perhaps  by  the  product 
of  the  number  of  grains  per  gallon  by  the  amount  of  water  used 
at  each  station,  below  which  they  do  not  consider  it  profitable 
to  treat  the  water.     Is  that  true,  Mr.  Davidson? 

Mr.  Davidson;  We  use  very  little  water  at  Bertram.  There 
are  several  water  stations  on  the  Iowa  division  where  we  do  not 
expect  to  install  plants  because  they  are  unimportant,  or  be- 
cause we  hope,  when  we  get  the  more  important  stations 
equipped,  that  we  can  get  along  without  taking  much  water  at 
those  unimportant  stations. 

Mr.  C.  B.  CoNOER  (International  Correspondence  Schools): 
I  would  like  to  ask  Mr.  Davidson  if  it  would  be  possible  to  treat 
w^ater  when  it  is  stored  in  small  ponds  at  the  pumping  stations? 
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We  find  these  storage  ponds  in  the  clay  country ;  they  are  dug 
in  the  ground  and  some  of  them  are  200  or  300  feet  long;  smaller 
ones  are  not  over  100  feet  square  and  20  feet  deep.  Can  the 
water  in  these  ponds  or  storage  reservoirs  be  treated  before  it  is 
pumped  up  into  the  elevated  tanks  that  the  engines  take  water 
from? 

Mb.  Davidson:  If  we  use  reservoirs  such  as  the  gentleman 
describes  as  settling  basins,  there  is  no  reason  at  all  why  they 
cannot  be  used.  We  simply  would  run  the  hard  water  through 
our  mechanical  apparatus,  mix  it  with  the  proper  proportion  of 
chemicals,  then  run  it  into  these  reservoirs  and  let  it  stand  until 
it  settles.  We  would  have  practically  on  a  large  scale  what  we 
now  have  on  a  small  scale.  The  same  principle  would  apply  to 
the  larger  reservoirs  as  to  the  smaller  tanks. 

Thb  President:  Are  there  any  further  remarks?  If  not,  we 
will  give  Mr.  Davidson  an  opportunity  to  close  the  discussion  if 
he  desires  to  do  so. 

Mb.  Davidson:  I  have  nothing  further  to  add. 

Chicago  &  Nobth  Wkstebn  RaiiiWay  Co. 

Chicaoo,  Augnst  25,  1903. 

Mr.  B.  C.  Sattley,  SiipL  B.  A  B,,  Chicago,  III.: 

Dear  Sir  :  Complying  with  your  request  asking  for  informa- 
tion in  regard  to  the  cost  of  operating  our  water  softening 
plants,  I  take  pleasure  in  sending  you,  attached  hereto,  a  car- 
bon copy  of  my  last  monthly  statement  to  the  assistant  general 
manager,  showing  in  detail  the  cost  of  operating  these  plants. 

Very  truly  yours, 

G.  M.  Davidson. 
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Namb  op 
Railroad. 


C,  B.  &Q.  Ry 

C.,M.&St.P.Ry.. 
C,  R.  1.  &P.  Ry.. 
C,  8t.  P.,  M.  &  O.. 

C.&A.  Ry 

C,  G.  W.  Ry 

D.i  Li«  &  W.  R«  R.. 
D.&R.  O.  R.  R.... 

Erie  Railroad 

Grand  Trank 

Great  Northern. . 

111.  Cent.  R.  R 

L.,S.  &M.  8.  Ry.. 
Lehigh  Valley.... 

±jt  vw  pi  •  M*  JbC.  •  •  • . . 

Mich.  Cent 

M.,St.P.&St.M.. 
M.,  K.&T.Ry  — 
N.C.&St.L.R.R.. 
N.Y.C.&H.  R.R.R. 
N.Y.,N.H.&H.R.R 
Norfolk  &  W.  Ry. 

Northern  Pac 

Penn.  L.  W.of  P.. 
Penn.  Railroad . . . 
Phlla.&  Reading. 

8t.  L.&SanF 

Seaboard  A.  Line. 

So.  Pacific 

Union  Pacific 

Wabash  R.R 

Wi.s.  Central 

Canadian  Pac 

C.  &N.  W.  Ry.... 


Official  to  whom 
letter  was  sent. 


Date  of  letter 

received  and 

as  printed. 


Remarks. 


Chief  Engineer. 

W.  L.  Breckinridge. 

D.  J.  Whittmore 

W.L.  Darling 

C.  W.  Johnson 

G.  W.  Kittredge 

H.F.Baldwin 

F.  R.Coates 

Lincoln  Bash 

E.J.  Yard 

Joseph  Hobson 

A.  H.Hogeland 

H.U.Wallace 

E.  A.  Handy 

W.  G.  Berg 

R.Montford 

W.  8.  Kinnear 

Thos.  Green 

6.  B.Fisher 

Hunter  McDonald.  . 

H.  Fernstorm 

C.  M.  Ingersoll 

C.V.  Churchill 

8.  J.  Bratager 

Thomas  Rodd 

W.L.  Brown 

Wm.  Hunter 

C.  D.Purdon 

W.  W.Gwathmey... 

Wm.  Hood 

J.  B.  Berry 

W.  8.  Newhall 

C.  N.Kalk 

E.  H.  McHenry 

G.  M.  Davidson, 
C.  &  £.  of  Tests. 


No  answer. 
Sept.   7, 1903 
No  answer. 
Sept.   7, 1908 
Sept.   6,1903 
Sept.  6  and  18 
No  answer. 
No  answer. 
Sept.   9,190$ 
No  answer. 
Sept.    8,1908 
Sept.  12, 1903 
Sept.   7,1903 
Sept.  11, 1903 
Sept.  15, 1903 
No  answer. 
Sept.   8,1908 
Sept.   6,1903 
Sept.   4,1903 
Sept.   6,1903 
Sept.  12, 1903 
Sept.   6,1903 
Sept.  14, 1903 
No  answer. 
Sept.  15,1908 
No  answer. 
Sept.  11, 1903 
Sept.   4, 1903 
Sept.   8,1908 
No  answ^er. 
Sept.   9,1908 
No  answer. 
Sept.   4,1903 
Sept.  12, 1903 


Report  of  plant  In  nse. 

Report  of  plant  In  use. 
No  plants  in  nse. 
Report  of  plant  In  use. 


Report  of  plants  in  use. 

No  plants  In  nae. 
Plants  contemplated. 
No  plants  in  nse. 
No  plants  in  nse. 
Plants  being  installed . 

Report  of  plants  in  nse. 
No  plants  in  use. 
No  plants  in  use. 
No  plants  in  nse. 
No  plants  In  nse. 
No  plants  in  use. 
Water  filter  used. 

Reportof  plantain  use. 

No  plants  in  nse. 
No  plants  in  use. 
No  plants  in  use. 

Reportof  plants  in  use. 

No  plants  in  nse. 
Plants  contemplated. 


Aug.  25, 1903     Reportofplantsinuse. 


Fig.  54.— Roads  reporting  Water  Softening  Plants. 
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Union  Pacific  BAiiiROAD  Company. 

Omah^,  Nbb.,  Sept.  9,  1903. 

Dbab  8ib: — Tours  of  September  Ist,  requesting  information 
for  the  Association  of  Bridge  and  Building  Superintendents 
concerning  water  softeners,  at  hand.  We  have  in  operation  on 
the  Union  Pacific  Bailroad,  eleven  Kennicott  water  softeners, 
varying  in  size  from  a  capacity  of  8,000  gallons  per  hour  to  20,- 
000  gallons,  and  are  erecting  twenty-five  more  softeners  at  the 
rate  of  about  three  per  month. 

I  enclose  herewith  a  table  showing  the  results  obtained  at  tea 
of  the  plants  that  have  been  established  for  some  time. 

The  water  is  treated  by  the  cheapest  of  chemicals,  common 
lime  being  used  to  precipitate  the  carbonates  of  lime  and  mag- 
nesia  which  are  held  in  solution  because  of  carbonic  acid  in  the 
water;  soda  ash  is  used  to  react  on  the  sulphates  of  lime  and 
magnesia,  producing  the  insoluble  carbonates  of  lime  and  mag- 
nesia and  the  non-incrusting  solid  sodium  sulphate.  The  water 
from  each  station  to  be  treated  is  analyzed  and  solutions  are 
prepared  of  the  proper  strength  for  treating  these  waters. 
These  solutions  are  introduced  automatically  into  the  untreated 
water  in  the  proper  proportion  for  the  volume  of  water  passing 
through  the  softener.  As  time  is  an  important  feature  in  chem- 
ical reaction,  the  water  towers  are  constructed  of  a  size  to  al- 
low ample  time  for  reaction  in  passing  through  the  tower.  The 
ti'eated  water  flows  off  through  a  pipe  at  the  top  of  tower  to  the 
regular  railway  storage  plant. 

The  cost  of  chemicals  for  treating  waters  will  vary  with  the 
analyses.  By  referring  to  the  table,  you  will  note  that  this  cost 
varies  from  0.3  to  8.6  cents.  In  the  ten  plants  we  are  treating 
1,441,000  gallons  per  day  are  used  at  an  average  cost  of  1 1-8  cents- 
per  thousand.  By  referring  to  the  table  you  will  note  that  the 
waters  containing  the  larger  quantities  of  sulphates  of  lime  and 
magnesia  are  the  most  expensive  to  treat.  At  the  same  time  it 
is  worth  more  to  remove  these  sulphates  of  lime  and  magnesia, 
as  they  form  the  hardest  scale  and  the  most  difficult  to  remove 
from  boilers.  The  additional  cost  for  labor  is  but  little,  one 
man  being  added  to  the  rolls  as  an  assistant  to  the  chemist,  and 
whose  duty  it  is  to  keep  on  the  road  visiting  the  various  soft- 
eners and  seeing  that  they  are  properly  attended  to.  The  pre- 
paration of  solution  is  attended  to  by  the  regular  pumpers  at 
all  plants  except  gravity  supplies  and  where  city  water  is  used. 
At  such  places  some  other  employi^  is  delegated  to  attend  to 
this  matter,  as  it  does  not  take  more  than  half  an  hour  daily  at 
the  largest  plants. 

The  saving  in  boiler  repairs  certainly  warrants  the  expendi* 
ture  of  the  amount  necessary  to  treat  the  waters  at  all  points 
where  we  either  have  or  are  erecting  water  softeners.  Another 
saving  is  in  locomotive  fuel,  which  will  be  no  small  item,  aa 

21 


322 

the  evaporative  poorer  of  boilers  will  be  increased » or  as  locomo- 
tive firemen  express  it,  '*she  steams  easier." 

The  valne  of  treating  will  depend  on  the  quantity  of  water 
nsed  daily  and  the  character  of  such  water.  While  we  have 
been  unable  to  state  in  exact  figures  the  saving  to  the  company, 
we  are  satisfied  that  at  any  point  where  75  pounds  or  more  of 
incrusting  solids  can  be  removed  from  the  water  daily,  it  is  an 
economy  to  treat  such  water. 

Referring  to  the  table  again,  you  will  note  that  in  the  ten 
plants  we  are  removing  2,790  pounds  of  solids  per  day.  Cost 
of  chemicals  for  this  work  is  58  1-4  cents  per  hundred  pounds 
of  incrusting  solids  removed.  Even  though  this  figure  were 
doubled,  it  would  still  be  an  economy,  as  any  experienced  man 
knows  that  100  pounds  of  scale  cannot  be  removed  from  boilers 
for  any  such  figure. 

The  analyses  of  water  shown  on  the  table  were  made  in 
the  laboratory  of  the  Union  Pacific  railroad,  and  show  the  aver- 
age results  we  are  obtaining  where  plants  are  properly  looked 
after.  Weekly  analyses  are  made  in  order  to  keep  check  on 
the  employs  and  see  that  they  are  properly  attending  to  their 
duties.  Besides  this  check,  the  traveling  assistant  to  the 
chemist  is  liable  to  visit  the  plant  at  any  time  without  giving 
notice,  and  as  he  is  provided  with  a  simple  outfit  for  making 
tests,  the  character  of  the  work  is  kept  up  to  a  good  standard. 

Yours  truly, 

J.  B.  Bbbbt, 

Chief  J^ngineer, 
Mr.  R.  C.  Sattley, 

Supt.  B.  &  B.,  C.  &  N.  W.  R.  R., 

56  £.  Kinzie  St,  Chicago. 
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NOBFOL^   AND   WbsTEBN    "RAILWAY   Co. 

Roanoke,  Va.,  Sept.  14,  1903. 

Mr,  a,  C,  Satiley,  Supt,  Ji.  d-  B,,  56  Hast  JCimie  Sf.^  Chicago, 
III. 

Deab  Sir  :  In  answer  to  your  letter  of  September  1  at  I  en- 
close you  copy  of  letter  from  our  Mr.  H.  T.  Herr,  master  me- 
chanic, showing  our  method  of  purifying  water  chemically  as 
far  as  we  practice  it.  I  also  send  you  print  of  general  plan  Y- 
3887  showing  form  of  construction  of  filter  culverts,  two  of 
which  we  have  in  use  on  the  road,  and  another  one  is  being 
arranged  for.  This  particular  one  is  used  at  one  of  our  email 
yards  where  the  water,  which  is  taken  from  James  river,  is 
quite  muddy,  but  after  it  passes  through  this  filter  culvert  it  is 
made  entirely  free  from  mud.  To  explain  the  construction  of 
the  culvert  I  should  add  that  the  covering  stone  and  the  first 
course  of  stone  underneath  are  laid  in  cement,  but  the  stones 
underneath  this  down  to  solid  rock  are  laid  dry.  This  allows 
the  water  to  pass  into^he  filter  culvert  just  as  fast  as  it  is 
pumped  out  and  no  faster.  In  this  way  it  is  forced  to  pass 
through  a  bed  of  gravel  which  removes  mud  from  the  water. 
We  have  had  one  of  these  plants  in  use  since  1888  in  a  very 
muddy  stream,  made  muddy  by  ore  washings,  and  the  river  at 
times  is  thick  with  this  mud  from  iron  ore  washings,  neverthe- 
less the  water  that  comes  into  our  tanks  is  as  clear  as  water  can 
be.  Of  course  there  are  many  ways  of  constructing  filters  on 
this  principle,  but  I  make  note  of  this  because  it  is  one  of  the 
simplest  forms  I  know  of. 

Tours  truly, 

CHABIiES    S.    CHTTRCHTtli, 

Chief  Engineer, 

KoANOKE,  Va.,  Sept.  11,  1903. 
Mr,   W.  //.  Lewis,  Suj)t,  Motive  Power, 

Dear  Sir  :  Beferring  to  attached  papers  relative  to  the 
manner  of  purifying  water  in  our  locomotive  boilers,  would 
advise,  that  as  a  general  proposition  the  water  on  our  territory 
is  good,  but  some  of  it,  particularly  on  the  east  end  of  the  Nor- 
folk division  and  the  Badford  division,  we  are  treating  with 
soda  ash,  using  \  lb.  per  1,000  gals,  at  a  cost  of  95c.  per  100 
lbs. 

We  have  no  water  purifying  plants  where  we  purify  the  water 
before  it  enters  the  boilers,  but  simply  treat  our  water  in  the 
engine  tank  by  putting  in  a  specific  amount  of  soda  ash,  the 
amount  of  soda  ash  being  dependent  on  the  locality  as  deter* 
mined  by  our  chemist's  analysis  of  the  various  waters  used. 

Yours  truly, 

H.  T.  Herr, 

M.M. 
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Dbnver  &  Bio  Gbaside  Bailboad  System. 

Denver,  Col.,  Sept.  9,  1903. 

M7\  Ji,  C.   Sattlcyy  Supt.  B,  <Cr  J?.,    Chicago  <Cr  North   Western 
My,  Co.,  No,  56  East  Kimie  St,,  Chicago,  III, 

Deab  Sib  :  Beplying  to  your  circular  letter  of  the  Ist  inst. 
requesting  certain  information  concerning  water  filters  and 
other  methods  of  purifying  water  for  engine  use  : 

We  have  three  purifying  plants  in  use  on  this  system,  two 
put  in  by  the  Industrial  company,  one  at  Buby  and  one  at 
Helper,  and  one  put  in  by  the  Tweeddale  company  at  Thomp- 
son's Springs. 

The  estimated  cost  of  chemicals  per  thousand  gallons  at 
Buby  and  Helper  is  approximately  1  cent,  though  the  cost  for 
operating  the  plant,  that  is,  including  labor  and  chemicals, 
averages  about  4  cents.  The  cost  of  the  chemicals  per  thou- 
sand gallons  of  water  treated  at  Thompson's  by  the  Tweeddale 
system  is  7.6  cents ;  labor,  fuel,  and  incidentals  bring  up  the 
total  cost  of  treatment  to  11^  cents. 

Our  first  purifying  plants  were  installed  in  the  fall  of  1900, 
but  as  we  have  a  great  deal  of  bad  water  on  the  division  on 
which  they  are  located,  we  have  not  yet  secured  any  reliable 
data  showing  the  amount  saved  in  cost  of  repairs  per  locomo- 
tive per  year,  by  using  purified  water.  I  am  enclosing  with 
this  a  statement  showing  cost  of  operating  Tweeddale  plant  at 
Thompson's  for  the  month  of  June.  Owing  to  the  steam  shovel 
operations  in  that  vicinity  during  the  period  covered  by  the 
statement,  it  was  found  that  the  water  did  not  have  time  to 
settle  and  clarify  by  gravity,  and  it  became  necessary  to  use  the 
sulphate  of  alumina  as  a  coagulent,  which  largely  increases  the 
cost  of  operating  the  plant. 

We  have  just  received  analyses  and  reports  on  thirteen  water 
stations  on  the  system,  where  we  are  looking  into  the  advisa- 
bility of  treating  the  water.  These  waters  average  42.48  grains 
of  solids  per  U.  S.  gallon,  and  the  average  estimated  cost  of 
chemicals  to  treat  same  is  about  Ijc.  per  thousand  gallons. 
Our  experence,  as  you  will  note  from  the  above,  shows  that  the 
cost  of  the  chemicals  after  all  is  but  a  small  portion  of  the  cost 
to  treat,  and  I  believe  it  is  safe  to  say  that  it  Will  cost  from  4} 
to  5  cents  per  thousand  gallons  to  treat  these  waters. 

I  believe  I  have  covered  all  the  information  requested  so  far 
as  possible  at  present.  However,  if  you  feel  that  I  can  be  of 
any  further  assistance  to  you,  I  will  be  glad  to  accommodate 
you  in  the  matter. 

Tours  truly, 

E.  J.  Yard, 

Chief  Engineer. 
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Cost  of    treating    water    at   Tweeddale    plant,   Thompson's 
Springs,  month  of  June,  1903  : 


Labor         ....... 

• 

$55.00 

Materials : 

210  bu.  lime  at  28c 

$58.80 

1,625  lbs.  sulphate  alumina  at  8;;c.     . 

60.94 

7  tons  slack  coal  at  $1 

7.00 

1  gal.  valve  oil    .         .                  .         . 

.52 

$127.26 

$182.26 


Number  of  gallons  water  treated,  1,575,000. 
Cost  per  thousand  gallons,  $0,115. 


PENNSTIiVANIA   LlNES    WeST    OF    PlTTSBUBQH. 

Pittsburgh,  Pa.,  Sept.  15,  1903. 

Mr,  R.  C\  Sattley,  SupL   B.  <(•  7?.,  i\  it-  .V.  W,  Jty.,  Chicago, 
III. 

Deab  Sir  :  Bef erring  to  your  letter  of  the  1st  inst.  request- 
ing information  concerning  water  purifying  plants.  I  enclose 
to  you  herewith  a  letter  from  Mr.  D.  P.  Crawford,  our  general 
superintendent  motive  power,  which  I  trust  will  answer  all 
your  questions  fully. 

Yours  truly, 

Thos.  Bodd, 

Chief  Engineer, 


Pittsburgh,  Pa.,  September  14,  1903. 
Mr,  Thomas  Jtodd^  Chief  Engineer, 

We  have  recently  installed  two  water  purifying  plants  on  the 
Northwest  System  ;  one  at  Washington,  Ohio,  and  the  other  at 
Middlepoint,  Ohio,  each  having  a  capacity  of  10,000  gallons  per 
hour.  These  plants  were  put  up  by  the  Industrial  Water  Co., 
of  New  York,  on  what  is  known  as  the  *' Automat  System";  /. 
c,  the  system  in  which  the  incoming  raw  water  actuates  the 
wheel  which  drives  the  stirring  mechanism.  The  chemicals 
used  for  purification  are  lime  and  soda  ash.  The  plants  cost 
$6,800  each,  and  have  been  in  service  since  June. 

During  the  month  of  August  the  cost  of  treating  the  water  at 
Washington,  including  interest  and  depreciation  charge  of  10 
per  cent.,  was: 

Total  cost  per  1,000  gallons  treated,  $  .02238. 
Average  scale-forming  material  in  raw  water,  29.04. 
Average  degree  of  hardness  of  treated  water,  4.97. 
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At  Middlepoint: 

Total  cost  per  1,000  gallons  treated,  $  .06052. 
Average  scale^ormiDg  material  in  raw  water,  54.17. 
Average  degree  of  hardness  of  treated  water,  5.98. 

As  these  plants  were  only  pat  in  operation  in  June,  1903,  we 
are  unable  to  give  any  data  regarding  the  saving  in  boiler 
repairs. 

D.  F.  Crawpobd, 

General  Superintendent  Motive  Power, 

The  Chicago  &  Alton  BAiiiWAx  Company. 

Slater,  Mo.,  September  5,  1903. 

^fr.    Jx.    (\    Sattley,  Superintendent   Bridges  and   Buildinyn^ 
Chicago  <&  North  Western  Railway^  ChieagOy  111, 

Deab  Sib:  Replying  to  your  favor  of  September  1,  request- 
ing information  on  water  filters,  and  other  methods  of  purify- 
ing water  for  engine  use,  I  beg  to  state  that  on  this  division  of 
the  Chicago  &  Alton  Baiiway  we  do  not  use  any  system  of  filtra- 
tion or  water  purification  prior  to  the  water  being  put  into  the 
boilers.  Although  we  use  pond  water,  it  is  heavily  charged 
with  solids.  I  have,  since  I  have  been  here,  as  yet  not  seen  a 
chemical  analysis  of  this  water  so  that  I  cannot  inform  you  the 
exact  amount  of  solids  in  the  water.  I  would  state,  however, 
that  in  one  of  our  stationary  boilers,  it  left  a  deposit  on  the 
tubes  of  i^e  o^  ^^  inch  in  six  months,  and  that  I  have  removed 
incrustations  from  the  crown  bolts  after  road  engines  had  been 
in  service  13  months,  \\  of  an  inch  thick. 

We  have  in  the  last  few  months  adopted  in  some  of  our  en- 
gines what  is  known  as  the  Talmage  system  of  boiler  washing. 
The  offices  of  this  company  I  believe  are  located  at  Cleveland, 
Ohio.  While  I  have  no  desire  to  boom  any  one  particular  thing, 
I  must  in  all  justice  to  the  Talmage  people  state  that  I  have 
never  seen  any  system  of  water  purification  that  impresses  me 
as  favorably  as  this.  It  consists  of  a  series  of  blow-off  cocks 
and  pipes,  placed  in  various  parts  of  the  boiler,  and  also  of  a 
lubricator  placed  upon  the  back  boiler  head  which  feeds  an  oil 
manufactured  by  this  company  directly  into  the  boiler.  The 
engines  that  are  fitted  with  this  device  make  8,000  miles  be- 
tween washouts.  We  have  had  no  trouble  whatever  from  these 
engines  foaming  or  leaking.  After  they  have  made  8,000  miles, 
a  removal  of  the  washout  plugs  will  simply  show  a  deposit  of 
soft  mud  on  the  mud  ring  from  3  inches  to  4  inches  deep  ;  the 
iron,  that  is,  the  fire-box  sheets,  flues,  etc.,  show  absolutely  no 
scale,  being  as  clean  as  the  day  they  were  applied. 

I  have  no  figures  at  hand  showing  the  cost  of  this  device,  but 
can  state  that  we  save  enough  in  labor  for  boiler  washing  to  pay 
for  the  oil  used,   and  then  we  can  turn  an  engine  immediately 
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upon  arrival  at  any  time,  as  it  is  never  necessary  to  bold  for 
boiler  washing.     With  this  device  we  simply  blow  the  engine 
ont  on  their  arrival,  and  if  they  have  stood  in  the  ronnd-honse 
any  length  of  time,  blow  them  ont  again  prior  to  departure. 
I  trust  this  information  may  be  of  some  value  to  you. 

Yours  truly, 

T.    P.    BOESCH, 

Master  Mechanic, 

The  Chicago  k  Alton  Railway  Company. 

Chicago,  September  18,  1903. 

Mr,  Jl,  C.  Sattley^  Sttprrintendent  Bridges  and  Buildings^ 
Chivago  <€:  North  Western  liailway  Co.,  56  £ast  Kimie 
Street y  Chicago ^  III, 

Dear  Sir:  Replying  to  your  circular  letter  of  September  1, 
with  reference  to  water  purifying,  beg  to  advise  that  we  have 
only  one  water  purifying  plant  in  operation  on  our  line,  which 
is  at  Bloomington,  Illinois.  This  is  a  Wefugo  plant  furnished 
by  Scaife  Brothers.  The  estimated  cost  per  thousand  gallons 
for  purifying  water  is  about  six  cents.  Referring  to  your 
other  question  regarding  the  amount  saved  in  cost  of  repairs 
to  locomotives  by  using  this  purified  water,  our  superintendent 
of  motive  power  advises  that  he  has  no  statement  of  this,  but 
in  his  opinion  the  saving  would  be  very  small. 

Yours  truly, 

H.  F.  Baldwin, 
Chief  J^Jngineer. 

Chicago,  Milwaukee  &  St.  Paul  Railway  Co. 

Chxoago,  September  7,  1903. 
Mr,  11,  C.  Sattlcy,  Supt.  B.  <fc  B.y  C.  <fe  N,  W,  By,,  Chicago, 

Dear  Sir:  Repljring  to  your  letter  of  September  1  st,  addressed 
to  Mr.  D.  J.  Whittemore,  and  which  has  been  referred  to  me  for 
reply. 

I  cannot  answer  your  questions  fully  for  the  reason  that  I  have 
not  the  data  at  hand,  but  will  say,  however,  that  Mr.  A.  E.  Man- 
chester, our  superintendent  of  motive  power  at  W.  Milwaukee, 
can  probably  give  you  the  information  desired,  as  the  water 
purifying  plants  are  in  the  hands  of  the  motive  power  depart- 
ment. 

Will  say,  however,  that  we  have  now  in  operation  at  Coburg, 
Mo.,  a  water  filtering  plant  put  in  by  the  Jewell  Filter  Co.,  of 
Chicago,  which  has  been  in  operation  for  some  two  years,  and  I 
understand  is  working  quite  satisfactorily. 

We  have  just  completed  the  installation  of  a  water  purifying 
plant  at  Elk  Point,  S.  D.,  using  the  Kennicott  system,  but  it 
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has  not  been  in  nse  long  enough  to  ascertain  results.  The  first 
named  plant  is  intended  solely  for  the  clarifying  of  muddy 
-water,  the  latter  is  for  the  purification  of  well  water  impregnated 
with  lime  and  other  inorusting  solids. 

I  regret  to  be  unable  to  give  you  all  the  information  desired. 
I  am  certain,  however,  that  Mr.  Manchester,  our  superintendent 
of  motive  power,  can  give  you  further  information  regarding  the 
matter.  Yours  truly, 

c.  f.  lowbth. 

Michigan  Cbntbaii  Bailboab  Co. 

Detboit,  Mich.,  September  8,  1903. 

JR.  C.  Sattley,  Supt.  Ji.  &  B.^   C.  <fc  N.  W,  By.    Co.,    Chicago^ 
111. 

Dbab  Sib:  Your  letter  of  September  Ist,  in  relation  to  water 
filters,  was  referred  to  our  superintendent  of  buildings,  who  haa 
such  matters  in  charge. 

Please  note  his  notations  in  pencil  on  your  letter,  next  at> 
tached. 

The  scarcity  of  information  is  due  to  the  fact  that  these  filters, 
have  been  but  recently  installed. 

Yours  truly, 

W.    S.    KiNNEAB. 

Chicago  &  Nobth  Wxstebk  Bailwat  Co. 

Chicago,  Ii<l.,  September  1,  1903. 

Mr.  W.  Fs,  Ktnnear,  Chief  Engineer,  Michigan  Central  B,  /?.,. 
Detroit,  Mich. 

Deab  Sib:  As  chairman  of  committee  ou  **  Water  filters  or 
other  methods  of  purifying  water  for  engine  use  "  for  the 
Association  of  Bailway  Superintendents  of  Bridges  and  Build- 
ings, I  am  after  information  to  compile  a  report  for  the  annual 
convention,  to  be  held  at  Quebec,  October  21  and  22,  1903. 

If  consistent  for  you  to  answer  any  of  the  following  questions, 
I  would  be  greatly  obliged  for  the  information: 

Have  you  water  purifying  plants  in  operation  on  your  road? 
Yes. 

If  so,  what  system?  The  New  York  Continental  Jewell  Filter. 

What  is  the  estimated  cost  per  thousand  gallons  for  purifying 
water?  No  data. 

Do  you  consider  the  saving  in  the  expense  of  repairing  boil- 
ers warrants  the  cost  of  purifying  the  wat<er  before  it  is  put  in 
the  boilers?  Yes. 

Have  you  had  water  purifying  plants  in  operation  long^ 
enough  so  you  can  give  amount  saved  in  cost  of  repairs  per 
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looomotive  per  year  by  using  pnrified  water  ?  If  so,  please  state 
the  amount.     Could  not  say. 

Can  you  send  me  a  statement  showing  the  operation  of  any 
of  your  plants?    No. 

A  reply  with  answer  to  all  or  any  of  the  above  questions  will 
be  greatly  appreciated,  and  Iwill  reciprocate  by  sending  you  a 
copy  of  report  made  by  cur  committee  at  the  convention. 

On  account  of  the  short  time  that  I  have  in  which  to  make  up 
my  report  I  would  be  pleased  to  have  your  reply  not  later  than 
September  19th. 

Hoping  that  I  may  receive  the  information  from  you  as  re- 
quested, I  am,  Very  truly  yours, 

R.  C.  SattiiBY, 

Supt,  B.  cfc  Ji. 
56  East  Kinzie  street,  Chicago,  111. 

Chzgaoo,  St.  Paul,  MinnsafoijIs  &  Omaha  BaUiWay  Co. 

St.  Pauii,  Minn.,  September  7,  1903. 

Mr.  Ji.  C.  Satiley,  Supt,  B.  <fe  B,,  C.  <«:  N.   W.  By.^  56  B,  Kin- 
zie St,f  Chicago^  111. 

Dbab  Sib:  Beplying  to  yours  of  the  first  instant  with  refer- 
ence to  purifying  water.  I  enclose  herewith  a  letter  from  our 
mechanical  engineer,  which  I  think  answers  all  the  questions 
asked  in  your  letter  to  me. 

Yours  truly, 

Chas.  W.  Johnson, 

Chief  Engineer, 

Chicago,  St.  Paul,  Minnbapolis  &  Omaha  BahiWay  Co. 

St.  Pauii,  Minn.,  September  5,  1903. 

Mr,  11.  P.  Padley^  Assistant  Engineer^  St.  Paul,  Minn. 

Dbab  Sib:  Answering  your  telephone  inquiry  concerning 
water  purifying  plants,  information  desired  by  the  convention 
of  superintendents  of  bridges  and  buildings,  questions  and  au« 
swers  are  given  below: 

Q.  Have  you  purifying  plants  on  your  road? 

A.  Yes,  five. 

Q.  If  so,  what  system? 

A.  Four  of  the  Helwig  Mfg.  Co.,  one  Kennicott,  and  one  un- 
der contemplation  of  the  Davidson  type. 

Q.  What  is  the  cost  per  1,000  gallons? 

A.  For  chemicals,  three  cents  (3c.)  Labor  varies  according 
to  amount  purified. 
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Q.  Do  you  consider  the  saving  in  expense  of  repairing  boil- 
ers warrants  the  pnrifying  of  the  water  before  it  is  put  into  the 
boilers? 

A.  Yes. 

Q.  Have  you  had  plants  in  operation  long  enough  so  you  can 
give  amount  saved  in  cost  of  repairs  per  locomotive  per  year  by 
using  purified  water?  If  so  please  state. 

A.  Have  not. 

Q.  Can  you  send  me  statement  showing  operation  of  your 
plants? 

A.  Have  none. 

Yours  truly, 

B.  B.  MooBE, 

Mechanical  Engineer, 

Lehigh  VAiiiiEY  Bailroad  Co. 

New  York,  September  15,  1903. 

Mr.  li,    C,  Sattley,  Supt.  Jiridgen  and  Buildings,  C.  <€•  X.   W, 
Hy.y  Chicago,  III, 

Dear  Sir:  Aswering  your  circular  inquiry  relative  to  •*  Water 
filters  or  other  methods  of  purifying  water  for  engine  use," 
we  have  recently  arranged  for  several  purifying  plants  to  be  in- 
stalled on  our  Buffalo  division,  one  of  which  has  just  been 
placed  in  use,  so  that  I  cannot  give  you  any  information  relating 
to  the  operation  of  these  plants. 

The  system  used  is  that  of  the  Pittsburgh  Filter  company, 
with  300,000  and  100,000  gallons  daily  capacities.  The  esti- 
mated  cost  per  1,000  gallons  of  purifying  water  is  1|  to  2c. 

Where  the  water  is  bad  for  boiler  purposes  it  is  certainly 
desirable  to  purify  same. 

Yours  respectfully, 

WaijTer  Ct.  Berg. 

Canadian  Pacific  Bailway  Company. 

Montreal,  September  12,  1903. 

Mr,  J?.  C.  Sattleyy  SupL  B.  A  B,,  C,  A  N,  W.  By,,  Chicago,  III. 

Dear  Sir:  Beplying  to  your  circular  letter  of  September  1st. 
The  Canadian  Pacific  has  no  water  purification  plants  in  opera- 
tion upon  its  lines,  but  has  the  matter  under  consideration  with 
a  view  to  making  a  number  of  such  installations.  It  is  expected 
to  use  the  familiar  Clark-Porter  process  with  lime  and  soda 
ash.  The  cost  of  the  treatment  necessarily  varies  with  the 
character  and  amount  of  the  salts  in  solution  but  there  can  be 
no  doubt  that  the  expense  of  repairing  boilers  warrants  the  cost 
of  purifying  water.  Yours  truly, 

E.  H.  McHenry, 
(  7?  ief  Engineer, 
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Gbkat  Nobthbbn  Baiiiway  Line. 

St.  Pauii,  Minn.,  Sept.  12,  1903. 

Mr,  H,   C\  Sattley^    Superintendent  Bridges   and  Buildings^ 
C.  <fe  iV.  W.  -By.,  56  U.  Kimie  St.,  Chicago. 

Dear  Sib  :  Beplying  to  your  favor  of  the  1st  inst.,  relative 
to  the  purification  of  -water  supply  oa  this  system,  I  beg  to  say 
that  ive  have  no  water-purifying  plant  in  service  nor  have  we  as 
yet  installed  any.  I  am  therefore  unable  to  give  you  any  in- 
formation as  to  the  cost,  or  what  the  saving  might  be  in  the 
repairs  of  locomotive  boilers  during  the  year.  However,  we 
have  lately  had  the  matter  up  with  Messrs.  W.  B.  Scaife  &  Sons 
Co.,  who  have  an  office  in  the  Manhattan  building,  Chicago. 
This  firm  seems  to  have  gone  pretty  thoroughly  into  the  matter 
of  Water  softening  and  purification,  and  I  think  could  probably 
give  you  considerable  information  on  the  subject.  We  have  gone 
to  a  good  deal  of  expense  within  the  last  few  years  on  the  Mon- 
tana division  where  we  had  the  most  trouble  with  impure  water, 
digging  settling  basins  and  reservoirs  andpumping  into  these  and 
allowing  the  water  to  settle  before  pumping  into  the  tank,  and 
in  consequence  have  found  that  we  are  getting  a  much  better 
quality  of  water. 

For  the  most  part  we  use  gasoline  engines  in  connection  with 
our  pumping  plants  and  are  substituting  them  as  quickly  as 
possible  for  the  old  steam  pumps  ;  and  I  would  say  that  our 
water  costs  us  on  an  average  about  3}  cents  per  thousand  gal- 
lons. 

Tours  truly, 

A.  H.  HoOEIiAND, 

Chief  Knginar, 


In  conclusion  of  this  subject  it  is  the  opinion  of  your  chair- 
man that  purification  of  water  for  locomotive  use  is  no  longer 
an  experiment.  The  exact  saving  in  cost  of  repairs  to  locomo- 
tive boilersis  still  undetermined  as  plants  on  American  railroads 
have  not  been  jn  use  long  enough  for  statistics  of  this  nature  to 
have  been  compiled.  European  railroads  have  been  purifying 
water  for  locomotive  use  for  many  years  and  the  fact  that  more 
water-purifying  plants  are  being  installed  each  year  on  Euro- 
pean railroads  is  proof  of  the  benefit  derived  from  purifying 
water  for  locomotive  use. 

B.  C.  Sattlet, 
Chairman  of  Cominlttec, 
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Sbaboabd  Aib  Linb  Railway. 

PoBTSMOUTH,  Va.,  Sept.  25,  1903. 

Mr,  R,  C  Sattley,  Supt,  B.  and  B,,  C  <fc  N.  W.  Railway  Co,^ 
66  E,  Kinzie  St.,  Chicago,  III,  : 

Deab  Sib:  Your  letter  of  Sept.  1st  to  onr  chief  engineer,  Mr. 
Gwathmen,  has  been  referred  to  me  for  attention  and  direct 
reply. 

Owing  to  my  absence  from  the  city  on  vacation,  I  was  nnable 
to  make  reply  within  the  time  requested.  I,  however,  beg  to 
state  that  we  have  nothing  in  the  way  of  water-providing  plant 
or  filters  on  our  system. 

Yours  truly, 

B.  P.  Sandbbson, 

S,  M.  P. 

SouTHEBN  Pacific  Company. 

Sacbambnto,  Cal.,  Sept.  22,  1903. 

Mr,  R.  B.  Sattley,  Supt,  B,  and  B,,  C.  &  JV.  W.  Ry,  : 

Deab  Sib:  Your  letter  of  Sept.  Ist,  to  Mr.  Wm.  Hood,  has 
been  referred  to  me,  Sept.  14th.  I  regret  lateness  of  reply,  as 
follows: 

We  have  in  operation  nine  plants  with  the  Stillman  apparatus. 
The  estimated  cost  for  treatment  per  1,000  gallons  varies  from 
1^  cents  to  6  cents,  depending  on  quality  of  the  water. 

We  consider  the  saving  in  cost  of  boiler  repairs  at  50  per 
cent,  by  use  of  treated  water.     Can  give  no  cost  per  locomotive, 
as  our  power  varies  so  in  location.      Locomotives  run  from 
treated  to  untreated  waters,  as  service  demands. 
Herewith  blue  print,  showing  the  apparatus. 

Yours  truly, 

H.  StiiiLHAn, 
Engineer  of  Teste, 

Chicago,  Bublinoton  &  Quingy  Baii«boad. 

Chicago,  Sept.  24,  1903. 

Mr,  R,  C,  Satterly,  Supt,  B,  and  B,,  C,  d:  N,  W.  Ry.,  Chicago^ 

Deab  Sib:  Eeplying  to  yours  of  the  1st,  inquiring  about  the 
Kennicott  water-softening  plants. 

We  have  three  in  operation,  but  as  they  are  all  in  an  experi- 
mental stage,  I  am  unable  to  give  you  any  information  at  this 
time  regarding  the  results  obtained  by  their  use. 

Yours  truly, 

W.  L.  Bbegkinbidox. 

Chief  Engineer, 


335 

The  Chicago,  Bock  Island  &  Pacific  Railway  Co. 

Chicago,  Oct.  12,  1903. 

Mr,  R.  C.  Sattley^  Supt.  £,  and  £.,  C.  <t  iST.  W.  Jiy.,  Chicago: 

Dbab  Sir:  Beferring  to  yonr  letter  of  some  time  ago  in  regard 
to  results  obtained  by  this  company  in  the  use  of  water-treating 
plants. 

This  company  has  let  a  contract  recently  for  the  erection  of 
fifteen  of  these  plants,  but  they  are  not  yet  in  operation,  and  I 
can  therefore  give  you  no  information  in  regard  to  them. 

Yours  truly, 

W.  L.  Darling, 
Chief  Engineer, 

The  Wabash  Bailroad  Company. 

St.  Louis,  Mo.,  Oct.  5,  1903. 

Mr.  i?.  C.  Sattley,  No,  56  East  Kinzie  St,,  Chicago,  III,  : 

Dear  Sir:  Beplying  to  your  circular  letter  of  Sept.  1st.  I 
enclose  herewith  copy  of  reply  which  I  received  from  Mr.  J.  B. 
Barnes,  Supt.  M.  P.  and  M.  on  the  Wabash  Bailroad,  concern- 
ing ''Water  filters  or  other  methods  of  purifying  water  for 
engine  use^"  which,  I  think,  will  give  you  the  desired  informa- 
tion. 

Yours  truly, 

W.  S.  Nbwhall, 
Chief  Engineer, 

The  Wabash  Bailroad  Company. 

Springfield,  III.,  Oct.  3,  1903. 
Mr,  W.  S.  Neivhall,  Chief  Engineer,  St,  Louis,  Mo,  : 

Dear  Sir:  Beplying  to  yours  of  Sept.  10th,  and  returning 
letter  from  Mr.  B.  C.  Sattley,  Supt.  B.  and  B.,  C.  &  N.  W.  By., 
Chicago,  we  would  say  we  have  a  purifying  plant  at  Peru  known 
as  the  Kennicott  system.  This  plant  was  put  in  two  years  ago, 
but  owing  to  a  mixture  of  waters  at  that  place  we  have  never 
received  entire  satisfaction  from  its  operation.  This,  however, 
is  perhaps  no  fault  of  the  machine  or  methods  employed.  The 
cost  for  purifying  will  not  exceed  2f  cents  per  1,000  U.  S.  gal- 
lons, with  price  for  reagents  per  100  pounds,  lime  50  cents, 
soda  ash  (48''  test)  at  $1.00. 

The  maximum  softening  capacity  of  our  plant  is  8,000  gallons 
of  water  per  hour. 

Character  of  water : 
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Peru  City  Welle, 

Untreated.  Treated. 

Silicia,                                                        0.3499  0.1750 

Calcium  sulphate,                                   4.4322  trace 

Calcium  carbonate,                               12.5384  0.9331 

Magnesium  carbonate,                            7.4647  3.4407 

Sodium  carbonate,                                   2.4793  1.8662 

Sodium  sulphate,                                     4.7821 

Sodium  chloride,                                    14.2579  13.2965 


Total,  41.5224         24.4936 

The  above  analysis  was  made  March,  1902.  The  water  is  a 
good  water,  with  the  exception  of  the  presence  of  chloride  of 
sodium  (salt).  The  purifier  will  not  eliminate  the  latter  ele- 
ment,— nothing  but  distillation  will. 

Can  give  you  nothing  definite  enough  for  statement  relative 
to  comparison  of  cost  of  repairs  before  and  after  using  the 
purifier. 

I  would  add  that  the  loosening  of  incrusting  elements  by  the 
employment  of  reagents,  ofttimes  causes  considerable  trouble 
on  account  of  foaming,  also,  where  reagents  are  employed, 
engines  must  necessarily  be  washed  and  blown  out  oftener, 
otherwise  you  possibly  may  have  trouble  on  account  of  loosen- 
ing sediment  baking  or  rehardening  upon  crown  sheets  and 
flues.  We  will  possibly  experiment  further  with  our  purifier 
with  our  present  water  supply,  which  has  been  recently  opened 
up  for  permanent  use. 

Yours  truly, 

J.  B.  Bari?es. 


X. — Best  Method  of  Btobino  Fuel  Oil,  with  Appliances 
FOR  Supplying  Locomotives  and  Including  Plan  of 
Watbb  Stations,  Showing  Bblatiye  Arbangements  of 
Fuel  and  Water  Supply. 

REPORT   OF   COMMITTEE. 

To  the  Association  of  Railwat/   Super intcndentH  of   BridyiH 
and  Buildings  : 

Gentlemen  : — Your  committee  have  not  been  able  to  gather 
much  variety  of  information  on  the  above  subject,  owing  to  the 
fact  that  but  few  railroads  use  oil  as  fuel  for  their  locomotives. 
They  are  indebted  for  plans,  etc.,  furnished,  to  Mr.  John  D. 
Isaacs,  assistant  engineer  maintainance  of  way,  and  Mr.  F.  W. 
Mahl,  mechanical  engineer  of  the  Southern  Pacific  Company  ; 
Mr.  C.  B.  Morrill,  resident  engineer  of  the  Southern  Pacific 
Company's  lines  in  Louisiana,  at  Algiers  ;  Mr.  C.  A.  Morse, 
acting  chief  engineer  of  the  Atchison,  Topeka  k  Santa  Fe  Bail- 
way  Co.,  and  Mr.  W.  H.  De  France,  train  master  of  the  Kansas 
City  Southern  ;  and  for  photographs  to  Mr.  W.  Kennedy,  geol- 
ogist of  the  Southern  Pacific  Co. ,  Atlantic  System. 

In  planning  a  fuel  oil  station  there  should  be  provided  a  track 
on  which  to  receive  the  tank  cars  in  which  the  supply  of  oil  is 
brought ;  a  storage  tank  of  sufficient  capacity  ;  a  delivery  tank 
and  stand  pipes  for  supplying  the  locomotives,  and  a  pump  or 
other  means  for  transferring  the  oil  from  the  cars  to  the  storage 
and  delivery  tanks. 

In  unloading  oil  from  the  cars  there  are  three  methods  in  use  : 

1.  By  simply  opening  the  valves  under  the  cars  and  letting  the 
oil  run  into  a  trough  located  between  the  rails,  from  which  the 
oil  flows  into  a  vat  or  sump  and  from  it  again  it  is  pumped  into 
the  storage  and  delivery  tanks. 

2.  By  the  use  of  compressed  air  to  unload  direct  from  the 
cars  into  the  tanks. 

3.  By  connecting  the  tank  cars  to  a  line  of  pipe  alongside  of 
the  track  which,  in  turn,  is  connected  direct  to  the  pump  and 
storage  tanks  so  that  the  oil  is  pumped  by  steam  direct  into  the 
tanks.  Where  this  plan  is  followed  one  boiler  can  serve  both 
the  water  and  oil  pumps  and  one  man  can  attend  to  both 
pumps. 

Storage  tanks  run  from  5,000  to  55,000  barrels  capacity,  ac- 
cording to  the  necessities  of  the  case.  In  locating  them  at  or 
near  a  town,  it  must  be  borne  in  mind  that,  owing  to  the  inflam- 
mable nature  of  the  oil,  opposition  is  apt  to  be  met  with  from 
the  authorities.  When  the  location  is  finally  decided  upon  the 
ground  should  be  brought  to  a  level  and  the  tank  laid  on  the 
earth  without  any  further  foundation,  provided,  of  course,  that 
the  ground  is  of  such  a  character  that  it  will  support  the  weight 
without  settling  more  than  a  few  inches.   Sometimes  the  ground 
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is  first  saturated  witb  oil  before  erecting  tbe  tank  ;  -we  canDot 
say,  however,  if  tbere'is  any  merit  in  the  practice.  The  tank 
or  tanks  should  be  surrounded  with  an  embankment,  high 
enough  and  far  enough  away  so  that  the  space  enclosed  will  be 
more  than  sufficient  to  hold  all  of  the  oil  stored  in  the  tanks 
when  full,  in  order  to  guard  against  the  failure  of  the  tank  or 
the  oil  taking  fire.  In  building  the  surrounding  embankment 
the  earth  should  not  be  taken  from  the  inside  unless  the  borrow 
pits  can  be  thoroughly  drained.  If  water  stands  in  the  borrow 
pits,  more  or  less  waste  oil  floats  on  top  of  it  and  is  in  constant 
danger  of  taking  fire.  Attached  hereto  are  copies  of  specifica- 
tions under  which  a  large  number  of  the  storage  tanks  of  the 
Honthern  Pacific  were  built. 

Delivery  Tanks. — Where  it  is  permissible  to  elevate  the  tank 
above  the  rails,  an  ordinary  water  tank  elevated  high  enough  to 
give  the  proper  head  will  answer  all  purposes.  It  should  also 
be  surrounded  by  an  embankment  for  safety's  sake.  Where  it 
is  not  possible  to  elevate,  we  recommend  the  Southern  Pacific 
Company's  delivery  tank  plan,  which  is  partly  buried  to  satisfy 
both  municipal  ordinances  and  insurance  regulations. 

The  use  of  compressed  air  for  handling  oil  entails  no  great 
extra  expense  at  shops  and  terminals  where  plants  have  already 
been  installed  for  testing  cars  and  driving  shop  tools.  You  will 
note  that  in  the  plan  of  the  delivery  tank  of  the  A.,  T.  &  S.  F. 
Eailway  Co.  provision  for  heating  the  oil  in  cold  weather  is 
made  by  a  steam  coil  inside  the  tank  near  the  discharge  valve. 

The  stand  pipes  shown  herewith  follow  the  same  general 
design,  and  speak  for  themselves.  Owing  to  the  explosive  char- 
acter of  the  gas  given  off  by  fuel  oil  firemen  and  other 
employees  are  forbidden  to  go  near  the  opening  in  the  tender 
tank  with  lights  of  any  kind.  To  guard  against  carelessness'on 
their  part  a  head  light  should  be  mounted  on  a  post  alongside 
the  track  at  each  point  where  locomotives  are  supplied,  and  so 
arranged  that  it  can  be  trained  from  below  by  ropes  on  the  man- 
hole in  the  tender  tank. 

When  the  water  and  fuel  oil  stations  are  at  the  same  point, 
either  a  double  or  two  separate  oil  stand  pipes  should  be  erected 
with  a  spout  on  either  side  of  the  water  spout  or  vice  versa^  so 
that  water  and  oil  can  be  delivered  with  only  one  stop  of  the 
locomotive. 

Photographs  1,  2,  3,  and  4  are  views  at  Lafayette,  La.,  where 
the  Southern  Pacific  Company  has  a  sixteen-stall  roundhouse 
and  two  storage  tanks. 

No.  1  is  a  view  of  the  55,000  barrel  storage  tanks  and  wooden 
elevated  tank  within  the  same  embankment  enclosure. 

No.  2  shows  a  standard  oil  stand  pipe.  The  crane  shown  back 
of  the  tender  of  the  locomotive  is  one  of  the  first  erected  for 
handling  oil. 

No.  3  is  another  view  of  the  storage  tank  showing  also  the 
pump  house  and  embankment.    The  embankment  in  front  of  the 
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pump  house  is  one  separating  the  space  enclosed  arotind  No.  1 
from  that  around  No.  2. 

No.  4  shows  "battle  ships*'  or  oil  tank  cars  being  unloaded 
by  direct  connection  with  the  pump  and  tanks. 

No.  5  represents  oil  and  water  station  at  Berwick,  La.  Man  j 
of  the  members  will  recognize  the  water  tank  to  the  left  of  the 
picture. 

No.  6  represents  the  interior  of  the  pump  house  at  Berwick  ; 
water  pumps  to  the  left  and  oil  pumps  to  the  right,  boiler  in  the 
middle,  serving  both, 
feh  No.  7  is  a  view  showing  the  whole  station  at  Berwick,  La. 

No.  8  is  a  view  of  a  55,000  barrel  storage  tank  at  Cleburne, 
Texas,  on  the  Santa  Fe  system. 

Your  committee  have  no  recommendations  to  make,  the  plans 
collected  covering  different  conditions.  It  is  presumed  each  is  the 
best  of  its  kind. 

The  following  two  letters,  one  from  Mr.  John  D.  Isaacs,  as- 
sistant engineer  maintainance  of  way,  San  Francisco,  and  from 
Mr.  C.  A.  Morse,  acting  chief  engineer  of  the  Atchison,  Topeka 
&  Santa  Fe,  at  Topeka,  Kan.,  will  be  of  interest  to  the 
members. 

Tour  attention  is  invited  to  the  several  plans  of  the  Santa  Fe 
route  of  the  Southern  Pacific,  and  the  K.  C.  S.,  accompanying 
this  report. 

Respectfully  submitted, 

C.  C.  Mallabd, 

C/i  airman. 


iS-OllStADd  P^iieat  Id  f  alette.  La, 


usnncl  bhl.  Storage  Tank,  ClebnrD.  Tei. 
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Specifications    for   Storage   Tank    for    Oil   for    Southern 

Pacific  Company. 

Capacity,  30,000  barrels. 

Dimensions;  84  feet  and  6  inches  diameter  by  30  feet  in 
height. 

Foundation s:  All  foundations  to  be  graded  and  completed 
by  railroad  company. 

Material:  Tank  steel,  American  Steel  Manufacturers' Associa- 
tion standard  specification. 

All  material,  as  to  quality  and  dimensions,  subject  to  inspec- 
tion and  acceptance  at  the  mill  where  the  materials  are  made 
before  any  constructional  work  is  commenced;  all  cost  of  in- 
spection to  be  paid  by  first  party. 

Thickness  of  material: 

Bottom  plates,  sketch  No.  4  gauge;  diameter  of  rivets  I  inch. 
Bottom  plates,  rectangular  3-16  gauge;  diameter  of   rivets,  i| 

inch. 
Bottom  angles,  4x4xj&  inches  gauge;  diameter  of  rivets,  11-16 

inch. 
First  ring,  16-lb.  square  feet;  diameter  of  rivets,  11-16;  cross 

seams  double  riveted. 
Second  ring,  14-lb.  square  feet;  diameter  of  rivets,  11-16;  cross 

seams  double  riveted. 
Third  ring,  12-lb.  square  feet;  diameter  of  rivets,  I;  cross  seams 

double  riveted. 
Fourth  ring,   10-lb.   square  feet;   diameter  of  rivets,    ■;;   cross 

seams  single  riveted. 
Fifth   ring,  9-lb.   square  feet;    diameter  of  rivets  7-16;    cross 

seams  single  riveted. 
Sixth  ring,  7i-lb.  square  feet;  diameter  of  rivets,  7-16;  cross 

seams  single  riveted. 
Top  angles,  2ix3?.x5-16  inches,  or  -3   inches;   diameter  of  riv- 
ets, 7-16. 
Steel  sheeting.  No.  20  gauge,  laid  on  tar  paper,  and  nailed  with 

3-penny  nails. 

Roofing:  Roofing  to  be  built  of  6x6  inches  posts,  5x12  inches 
beams,  2x8  inches  rafters  and  sills,  1x8  inches  or  12  inches  wood 
sheeting,  1x6  inches  braces. 
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Specifications   for    Stobaob   Tank   for   Oil   for    Southern 

Pacific  Company. 

Estimated  capacity,  37,500  barrels. 

Dimensions:  95  feet  and  4  inches  diameter  and  30  feet  in 
height. 

Foundations:  All  foundations  to  be  graded  and  completed  by 
railroad  company. 

Material:  Tank  steel,  American  Steel  Manufacturers*  Associa- 
tion standard  specifications. 

All  material,  as  to  quality  and  dimensions,  subject  to  inspec- 
tion and  acceptance  at  the  mill  where  the  materials  are  made 
before  any  constructional  work  is  commenced;  all  cost  of  in- 
spection to  be  paid  by  first  party. 

Thickness  of  material: 

Bottom  plates,  sketch  No.  4  gauge;  diameter  of  rivets,  ^  inch. 
Bottom  plates,  rectangular  3-16  gauge;  diameter  of  rivets,   ;; 

inch 
Bottom  angles,  4x4x|  inches  gauge;  diameter  of  rivets,  11-16 

inch. 
First  ring,  000  gauge;  diameter  of  rivets,  11-16;  crpss  seams 

double  riveted. 
Second  ring,  0  gauge;  diameter  of  rivets,  11-16;  cross  seams 

double  riveted. 
Third  ring,  1  gauge;  diameter  of  rivets,  ^ ;  cross  seams  double 

riveted. 
Fourth  ring,  3  gauge;  diameter  of  rivets,  |;  cross  seam  single 

riveted. 
Fifth  ring,  4  gauge;  diameter  of  rivets,  7-16;  cross  seams  single 

riveted. 
Sixth  ring,  6  gauge;  diameter  of  rivets,  7-16;  cross  seams  single 

riveted. 
Top  angles,  3x3x5-16  inches,  or  I  inches;  diameter  of  rivets, 

7-16. 
Steel  sheeting,  No.  20  gauge,  laid  on  tar  paper,  and  nailed  with 

3-penny  nails. 

Roofing:  Roofing  to  be  built  of  6x6  inches  posts,  5x12  inches 
beams,  2x8  inches  rafters  and  sills,  1x8  inches  or  12  inches  wood 
sheeting,  1x6  inches  braces. 


Specifications   for   Storage  Tanks   for   Oiii   for   Southern 

Pacific  Company. 

Estimated  capacity,  55,000  barrels. 

Dimensions:  114  feet  and  6  inches  diameter  by  30  feet  in 
height. 
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Foundations:  All  foundations  to  be  graded  and  completed  by- 
railroad  company. 

Material:  Tank  steel,  American  Steel  Manufacturers' Associa- 
tion standard  specifications. 

All  material,  as  to  quality  and  dimensions,  subject  to  inspec- 
tion and  acceptance  at  the  mill  where  the  materials  are  made 
before  any  constructional  work  is  commenced ;  all  cost  of  in- 
spection to  be  paid  by  first  party. 

Thickness  of  material: 

Bottom  plates,  sketch  No.  4  gauge;  diameter  of  rivets,  f  inch. 
Bottom  plates,  rectangular  No.  6  gauge;  diameter  of  rivets,   :; 

inch. 
Bottom  angles,  4x4x|  inches  gauge;  diameter  of  rivets,  f  inch. 
First  ring,  23-lb.  square  feet;  diameter  of  rivets,  |;  cross  beams 

triple  riveted. 
Second  ring,   19-lb.   square  feet;   diameter  of  rivets,   |;   cross 

beams  triple  riveted. 
Third  ring,  14-lb.  square  feet;  diameter  of  rivets,  11-16;  cross 

beams  double  riveted. 
Fourth  ring,  12-lb.   square  feet;    diameter  of  rivets,   I;   cross 

beams  double  riveted. 
Fifth  rin^  10-lb.   square  feet;   diameter  of  rivets,   7-16,  cross 

beams  single  riveted. 
Sixth  ring,  8-lb.   square  feet;   diameter  of  rivets,   7-16;  cross 

beams  single  riveted. 
Top  angles,  3^x3x5-16  inches  or  I  inches;  diameter  of  rivets, 

7-16  inch. 
Steel  sheeting.  No.  20  gauge,  laid  on  tar  paper,  and  nailed  with 

3-penny  nails. 

Boofing:  Boofing  to  be  built  6x6  inches  posts;  5x12  inches 
beams,  2x8  inches  rafters  and  sills,  1x8  inches  or  12  inches 
wood  sheeting,  1x6  braces. 

Following  applies  to  30,000,  37,500,  and  55,000  barrel  capac- 
ity tanks  alike: 

Man  head :  Man  head  in  bottom  ring,  20-inch  diameter. 

Flanges:  Tanks  to  have  one  8-inch,  one  6-inch,  and  one2^.- 
inch  each. 

HatcheK:  Tanks  to  have  one  hatch  in  roof,  24  inches  long  and 
18  iuches  wide,  complete  with  cover  each. 

Wooden  stairway:  Tank  to  have  wooden  stairway  made,  2x12 
inches  plank,  2x3  inches  steps  erected  in  place,  each. 

Biveting:  All  rivets  over  7-16  inches  to  be  driven  hot.  All 
rivets  to  be  driven  on  the  inside  of  tanks. 

Calking:  All  calking  to  be  done  with  a  round-nosed  tooU 
inside  of  tanks. 
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Worbmanship:  To  be  first  class,  and  tanks  to  be  guaranteed 
tight. 

Painting:  Tanks  to  receive,  upon  completion,  one  coat  of  red 
mineral  paint. 

Windlasses:  Tanks  to  have  windlass  complete,  with  stand  and 
wheel  for  top  of  tank,  and  galvanized  ^-inch  cable  connected 
with  pipe  by  a  2-inch  by  |-inch  clamp. 

Pipe  and  fittings:  Tanks  to  have  all  inside  pipe  fittings  and 
connections  complete,  ready  for  outside  pipe  connections. 

Gauge:  Tanks  to  have  float  gauge  connected  with  outside 
measurement  board. 

Southern  Pacific  Company. 

San  Francisco,  Cal.,  Aug.  17,  1903. 

Mr,  C.  C.  Mallard,  Lafayette^  La, 

Dbab  Sib  :  Referring  to  your  favor  of  July  16,  our  system  so 
far  for  storing  fuel  oil  consists  in  steel  oil  tanks  containing  any- 
where from  5,000  to  55,000  barrels  capacity.  The  oil  is  distrib- 
uted to  locomotives  from  auxiliary  tanks  by  means  of  com- 
pressed air. 

I  send  you  herewith  a  set  of  blue  prints  and  plans  showing  this 
arrangement ;  also  plan  of  our  latest  oil  tanks  and  location 
plan  showing  relative  position  of  stand  pipes  for  water  and  oil. 

Yours  truly, 

John  D.  Isaacs, 
A88t  Engr,  M,  of  W. 

The  Atchison,  Tofeka  &  Santa  Fb  Railway  Company. 

ToPEKA,  Kan.,  Aug.  14,  1903. 

Mr,  C.  C.  Mallard,  A.  A.  Siipt  Louisiana  <&  Western  Ry.  Co., 
Lafayette,  La, 

Dbab  Sib  :  Referring  to  your  letter  of  July  20  to  Mr.  James 
Dun,  chief  engineer  of  the  system,  I  hand  you  herewith  draw- 
ing showing  methods  of  storing  fuel  oil  with  appliances  for 
supplying  locomotives  on  our  Gulf,  Colo.  &  Santa  Fe  line. 

In  regard  to  plans  for  water  stations,  would  say  that  we  at 
present  use  steel  tanks.  We  have  three  different  sizes  as  to 
height,  all  of  which  are  24  feet  in  diameter.  They  are  29,  43, 
and  60  feet  high.  These  tanks  have  concrete  in  the  bottom 
up  for  about  4  feet,  so  as  to  make  the  bottom  slope  to  a  man- 
hole in  one  side,  for  the  purpose  of  washing  out  mud  and  silt 
that  deposits  in  them. 

The.  tank  spouts  are  attached  to  the  sides  of  these  tanks,  at 
23 
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the  proper  height  for  our  highest  looomotiyes,  so  thi^t  the  evaii 
able  water  space  is  from  this  attachmeot  to  the  top  of  the  tank* 
the  lower  part  serving  as  a  catch  basin  for  the  sediment  to 
settle  in. 

We  have  no  fixed  plan  for  the  establishment  of  these  tanks. 
In  some  oases  they  are  erected  by  the  side  of  the  main  track, 
while  in  other  places  they  are  erected  back  at  some  convenient 
point  where  they  will  be  out  of  the  way  of  tracks,  and  water  is 
taken  from  cranes,  usually  erected  at  the  proper  distance  for 
passenger  trains  to  take  water  while  the  cars  are  opposite  the 
depot  platform. 

On  the  high  tanks  we  figure  on  using  a  10-inch  connection 
while  on  the  lower  tanks  we  use  a  12-inch  connection.  We  are 
at  present  using  10-inch  water  cranes  on  our  important  main 
lines  and  figure  on  taking  a  6,000  gallon  tank  of  water  in  one 
minute. 

Our  coaling  stations  are  supplied  with  gravity  chutes.  The 
hopper  bottom  cars  are  drawn  to  the  top  of  an  incline  built  to 
an  angle  of  about  45  degrees,  with  a  Lidgerwood  machine,  oper- 
ated by  gasoline  or  steam,  according  to  its  location.  When 
near  sbops  where  we  have  plenty  of  steam  it  is  operated  by 
steam,  bat  at  stations  where  there  is  no  steam  plant  already 
located  we  operate  it  with  gasoline  engine  and  have  found  the 
service  very  satisfactory,  having  reduced  the  price  of  handling 
coal  on  an  average  of  about  6  cents  a  ton  by  the  installation  of 
this  plant. 

Hoping  this  information  will  be  of  service  to  you,  I  remain. 

Very  truly  yours, 

C.  A.  MOBBB, 

Acting  Chief  £ngineer» 

Boston  k  Mains  BaiiiBoad. 

Boston,  Mass.,  July  28,  1903. 

Mr.  C.  C  Mallard^  Louisiana  Western  B,  B,  Co.,  Lafayette, 
La: 

Dbab  Sib  :  Answering  your  letter  of  July  20th,  regarding 
storage  of  fuel  oil,  I  send  you  in  another  cover  three  prints^ 
showing  the  plant  which  we  have  at  Hoosac  tunnel  for  supply- 
ing engines  with  fuel  oil  which  haul  our  trains  through  the 
tunnel.  The  plans  are  complete  enough,  I  think,  so  that  they 
need  no  explanation.  We  do  not  attempt  to  use  the  same  stand- 
pipes  for  water.  That  is  arranged  for  by  an  entirely  different 
plant.  We  have  only  one  of  these  stations  on  the  road,  as  w# 
barn  oil  only  for  the  special  purpose  of  avoiding  ooal  smoke  i& 
the  long  tunnel. 

Tours  traly» 

J.  P.  SvoWf 
Bridge  Engine^t. 
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Fig.  69.    Fuel  Oil  Deliyering  Tank,  Santa  Fe  Route. 
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Pio.  71.   Oil  Stand  Pipe,  Hoosac  Tunnel,  Boston  ft  Maine  R.  B.~8ide  View. 
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Fio.  72.    Oil  Stand  Pipe,  Hoosao  Tannel,  Boston  A  Maine  B.  R.— Front  View. 
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ToDDel  Ruale,  B.  A  M.  R.  B. 


Subject  No.  4. — What  is  the  Best  Fobh  of  TsAVEiiSB  to  hb 
Used  in  Ebecting  Steeii  Bailway  Bridges  ot  Spams  ur 
TO  Two  Hundred  Feet. 

No  report  from  committee.  The  foliowing  letter  from  Mr. 
F.  S.  Edinger,  of  the  Southern  Pacific  Co.,  is  submitted  : 

San  Franciscjo,  Sept.  19,  1903. 

To  the  Committee  on  Subject  No,  4,  Association  of  Hailwat/ 
Superintendents  of  Bridges  and  Buildings  : 

GentiiEMEn  :  As  the  subject  to  be  reported  on  by  your  com- 
mittee is  one  in  which  I  am  very  much  interested,  I  am  sending 
you  some  drawings,  photographs,  and  a  description  of  the  trav- 
eler used  by  me  in  the  erection  of  short  steel  railway  bridges 
for  the  past  nine  years. 

This  traveler  has  proved  very  economical  and  convenient  in 
such  work,  though  not  admitting  of  great  increase  of  force 
where  work  is  to  be  rushed. 

In  1894,  realizing  that  the  erection  of  the  straddle  traveler 
and  the  special  falsework  for  the  accommodation  of  same  was  a 
work  of  nearly  as  much  magnitude  as  the  erection  of  the  span 
itself,  I  concluded  that  these  spans  might,  to  advantage,  be 
erected  from  the  inside  by  means  of  a  traveler  so  arranged  as  to 
occupy  the  track  during  the  intervals  between  the  passing  of 
trains,  for  in  the  case  of  renewals  of  spans  on  operated  line  of 
which  our  work  mainly  consisted,  it  was  necessary  that  the 
track  be  maintained,  and  it  could  be  used  by  the  traveler  with- 
out any  additional  cost  for  falsework. 

Another  item  of  expense  which  I  wished  to  reduce  was  the 
handling  of  the  material  from  ashore  to  where  it  could  be 
reached  by  the  traveler,  which  where  using  the  straddle  trav- 
eler required  either  a  locomotive  crane  or  a  standing  derrick 
and  a  number  of  men  to  load  the  material  on  cars  and  run  it 
out  on  the  falsework. 

I  aimed  in  designing  the  traveler  to  do  all  of  the  handling, 
transportation,  and  erection  with  it,  and  as  few  men  as  possi- 
ble, and  have  it  a  suitable  and  convenient  appliance  for  the 
erection  of  all  kinds  of  spans,  yet  of  such  dimensions  that  it 
could  pass  over  any  portion  of  the  road,  through  tunnels, 
bridges,  and  snow  sheds,  and  be  ready  for  instant  use  at  all 
times. 

The  first  one  was  built  of  wood  and  iron,  which,  after  having 
been  in  almost  constant  use  for  six  years,  was  in  such  condi- 
tion as  to  require  renewal.  The  results  obtained  from  its  use 
were  so  satisfactory  and  the  amount  of  bridge  work  before  us  so 
great  as  to  warrant  the  consti'uctiou  of  the  new  one  in  metal 
which  was  done  as  per  accompanying  outline  drawing. 
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The  traveler  is  self-propelling  and  its  stability  is  sach  that 
no  anchorage  is  required  nnder  any  condition  of  loading  np  to 
that  for  which  it  is  designed,  leaving  it  free  to  move  along  the 
track  at  all  times  with  its  suspended  loads.  The  overhanging 
trasses  have  a  capacity  of  twenty  tons  suspended  from  the 
extreme  end.  The  swinging  boom  has  a  capacity  of  eight  tons 
at  all  points  within  eight  feet  from  the  center  of  the  track  and  a 
capacity  of  five  tons  when  standing  at  right  angles  to  the  track, 
or  fourteen  feet  from  center  of  track.  The  boom  is  swung  and 
held  to  any  position  by  means  of  a  steering  wheel  and  drum 
operated  by  hand. 

The  tower  is  hinged  to  the  top  chords  of  the  trusses  and  folds 
back  over  the  engine  when  not  in  use,  and  the  cap  is  taken  off 
and  carried  on  the  tender. 

It  is  provided  with  an  adjustable  staging  from  which  to  drive 
the  pins  of  through  pin-connected  spans  and  is  guyed  fore  and 
aft  with  wire  cable  guys  when  handling  heavy  material,  but  is 
supported  by  a  stiff  leg  on  both  sides  which  can  be  set  either  fore 
or  aft  when  putting  in  top  laterals  or  other  light  material  if  the 
guys  are  in  the  way. 

The  tower  has  a  capacity  of  ten  tons  on  each  or  both  project- 
ing ends  of  the  cap. 

The  hoisting  engine  has  two  drums  and  four  winches,  all 
arranged  to  wind  or  hold  independently,  and  it  also  drives  the 
propelling  mechanism  of  spocket  chains  and  wheels  operated  by 
means  of  clutches. 

An  ordinary  locomotive  tender  accompanies  the  traveler  at 
all  times,  and  is  utilized  as  counterweight  when  handling  heavy 
loads  suspended  from  the  ends  of  overhanging  trusses. 

The  overhanging  ends  of  the  trusses  are  detachable  and  are 
carried  on  a  tool  car  when  moving  long  distances  in  regular 
trains  as  the  swaying  of  the  overhanging  weight  is  likely  to 
break  the  flanges  on  the  wheels  of  the  front  truck.  It  is  dis- 
connected by  removing  the  drawhead,  which  is  especially  con- 
structed to  facilitate  the  operation,  bringing  the  two  cars 
together  so  that  the  overhang  rests  on  permanent  blocking 
(flxed  to  the  tool  car)  removing  the  pins  connecting  the  over- 
hang, separating  the  cars  and  replacing  the  drawhead.  This 
gives  the  separated  trusses  sufficient  clearance  so  that  they  will 
not  interfere  on  the  sharpest  Curve. 

Deck  plate  girders  up  to  forty-five  feet  in  length  are  riveted 
together  and  handled  in  pairs,  suspended  at  their  centers,  from 
the  end  of  the  overhang,  the  track  having  been  first  removed  in 
sections  of  a  rail  length  each  with  the  ties  all  spiked  to  the 
rails.  Girders  from  forty-five  to  seventy  feet  are  handled 
singly,  suspended  at  their  centers  from  the  overhang,  the  rivet- 
ing being  done  after  they  are  under  the  track. 

Through  bridges  are  erected  by  first  placing  the  floor  system 
on  the  falsework  in  the  same  manner  as  girders  excepting  that 
the  beams  and  stringers  are  handled  by  the  boom.     The  web 
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members,  top  chord,  aud  end  posts  are  raised  from  the  tower 
and  the  top  laterals  are  pat  in  with  a  light  boom  stepped  at  the 
foot  of  the  tower  on  either  side  of  same  as  may  be  desired. 

Deck  trnss  spans  are  erected  with  the  boom  on  the  overhang. 

The  light  material  is  loaded  on  flat  cars  by  the  traveler  and 
most  of  it  taken  direct  from  the  cars  and  put  in  place.  The 
material  for  through  trasses  has  to  be  strung  along  on  the 
falsework  or  the  ends  of  the  floor  beams  in  order  to  raise  it 
with  the  tower.  The  top  chord  is  picked  up  ashore  high 
enough  to  clear  the  tops  of  the  posts  and  carried  out,  a  section 
on  each  side  of  the  tower.  The  diagonal  bars  in  pin-connected 
spans  are  secured  to  the  heads  of  the  posts  by  wooden  pins 
until  the  top  chord  is  lowered  over  them  and  the  steel  pins  put 
in. 

Everything  is  handled  by  steam,  both  ashore  and  on  the 
bridge,  reducing  the  number  of  men  to  the  minimum,  which  in 
these  days  of  high  wages  is  quite  an  item. 

All  tackle  and  blocks  are  permanently  hung  in  iron  straps 
or  shackles  and  do  not  have  to  be  moved  around  and  hung  in 
insecure  lashings,  so  that  the  element  of  danger  due  to  the 
use  of  light  lashings  and  insecure  fastenings  is  practically 
nothing,  and  the  men  work  around  it  with  perfect  confldence 
knowing  that  everything  has  been  tested  to  the  limit  frequent ly» 
and  not  found  wanting  in  strength  as  is  sometimes  the  case 
where  temporary  travelers  or  staging  is  put  to  use  for  the  first 
time  and  a  bolt  is  left  out  or  something  not  equal  to  the  strains 
put  upon  it. 

The  first  cost  of  the  trusses  for  such  a  traveler  built  of  wood 
and  iron  is  no  greater  than  for  any  other  traveler,  and  it  can  be 
removed  from  the  car  and  stored  without  taking  it  apart. 

The  first  bridge  erected  with  this  traveler  was  a  208-foot 
through  pin-connected  span,  and  the  cost  of  erection  was  only 
forty  per  cent,  of  that  of  a  similar  span  erected  with  straddle 
traveler.  Eight  men  with  this  traveler  can  erect  any  ordinary 
span. 

Photographs  373,  374,  and  375  show  the  new  traveler  used  iu 
the  erection  of  a  200-foot  through  span  over  Klamath  river. 

Photograph  No.  24  shows  the  old  traveler  used  in  the  erec- 
tion of  a  196-foot  span  over  Alameda  creek. 

Photograph  No.  75  shows  the  erection  of  some  140-foot  deck 
spans  with  50-foot  girder  approaches  over  Pajaro  river. 

F.  S.  Edinobr. 


Fis.  n.   Bridge  Erecting  Traveler.    P.  S.  Bdlnger,  Soutfaam  Piclflo  Co. 
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f  R.  M.  Peck, 
G.  J.  Bishop, 
A.  B.  Manning, 
C.  D.  Bradley. 

W.  G.  Berg, 
J.  H.  Cumnun, 
John  Foreman, 
H.  L.  Fry. 
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4. 
Best  Method  of  Erecting  Plate-Qirder  Bridgres. 

5. 

Best  and  Most  Economical  Railway  Track  Plle- 
Driver 

6. 

Sand  Dryers,  Elevators,  and  Methods  of  Sapplyingr 
Sand  to  Engines,  including  Buildings 

7. 

Span  Limits  for  Different  Classes  of  Iron  Bridges, 
and  Comparative  Merits  of  Plate-Olrders  and  Lat- 
tice-Bridges for  Spans  from  60  to  110  feet 

8. 

Best  Method  of  Spanning  Openings  too  Large  for 
Box  Culverts,  and  in  fimbankments  too  Low  for 


Arch  Culverts. 


9. 


Best  End  Construction  for  Trestle  Adjoining  Em- 
bankments  


10. 


Interlocking  Signals. 


11. 


'^  H.M.Hal], 
J.  M.  Staten. 
G.  W.  Hinman, 
J.  N.  Pullen. 

J.  L.  White, 

A.  C.  Davis, 

J.  F.  Mock, 

James  T.  Carpenter. 

Aaron  S.  Markley, 
H.  A.  Hanson, 
A.  J.  Eelley, 
J.  O.  Thorn. 

W.  A.  McGU>nagle, 
R.  M.  Peck, 
W.  M.  Noon, 
H.  E.  Gettys. 

James  Stannard, 
L.  K.  Spafford, 
O.  H.  Andrews, 
P.  W.  Tanner. 

G.  M.  Reid, 
,    J.  L.  Soisson, 
N.  M.  Markley, 
R.  J.  Howell. 

J.  H.  Travis. 
W.  8.  Danes, 
R.  L.  Heflin, 
J.  A.  Spangler. 


Pumps  and  Boilers. 


i 


John  H.  Markley, 
O.  J.  Travis, 
A.  Shane, 
O.  W.  Markley. 


FIFTH  CONVENTION,  NEW  ORLEANS,  LA.,  OCTOBER  16  AND  16,  IWCL 

1. 


How  to  Determine  Size  and  Capacity  of  Openings 
for  Waterways -. 

2. 

Different  Methods  of  Numbering  Bridges.    Should 
All  Waterways  be  Numbered  ? 

8. 

Drawbridge  Ends,  Methods  of  Locking;  and  under 
this  head  include  Locking  uf  Turn-tables 

4. 


Protection  of  Trestles  from  Fire,  including  Methods 
of  Construction 


6. 

Local  Stations  for  Small  Towns  and  Villages,  giving 
Plans  of  BuUdings  and  Platforms 

6. 

Tanks,  Size,  Style,  and  Details  of  Construction,  in- 


Aaron  S.  Markley, 
J.  S.  Berry, 
C.  C.  Mallard, 
J.  L.  White. 


f  A.  Shane, 
J   W.O.BgL 
)   J.  L.  Slosson, 

I  o.     - 


{ 


( 


W.  O.  Eggleston, 
L.  Slosson 
J.Travis. 


H.  M.  HaU, 
James  Stannard, 
H.  Middaugh, 
C.  C.  Mallard. 

R.  M.  Peck. 
T.  H.  Eelleher. 
A.  McNab, 
W.  M.  Noon, 
G.  W.  Hinman, 
William  Berry. 

J.  H.  Cummin, 
N.  M.  Markley, 
J.  H.  Markley, 
C.  G.  Worden. 


(  W.  O.  Eggleaton, 
.  M.  Noon, 


anks.  Size,  Style,  and  Details  of  Construction,  in-     1   W.  M.  Nbo 
eluding  Frost-proof  protection  to  Tank  and  Pipes..     ]   A.  McNab, 

i.  N.  W.  Thoi 


Thompson. 
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7. 

J.  M.  Staten, 

Shearing  of   Rivets  In  Plate-Girden    and    Cause    j  B.  L.  HeflUit 

Thereof I   J.H.  Travlb, 


8. 


{J.  M.  Staten 
B.  L.  Heflln, 
J.  H.  Travlb 
G.  M.  Beid. 

f  G.J.  Bishop, 
for    j  W.  O.  Effffleston, 
....    \  Onward  Bates, 


Best  and   Uniform  System  of  Beport  Blanks 

Bridge  and  Bnlldlng  Department 

,^  M.  Blney. 
9. 

Protection  of  Bailroad   Stmotnres  and   Buildings    (  l'k  SDf^ord 
from  Fire )   b.  T.*  Sfclver.  ' 


10.    Brought  forward  from  1894. 


Mechanical  Action  and  Besultant  Effects  of  Motive 
Power  at  High  Speed  on  Bridges 


'  G.W.Andrews, 
W.  G.  Berg, 
J.  E.  Greiner, 

.  E.  H.  B.  Green. 


11.  Brought  forward  from  1894. 

(J.  L.  White, 
j'p'Mock* 
j;  T.'  carpenter, 
G.  W.  Hinman. 

12.  Brought  forward  from  1894. 

IW.  A.  McGonagle 
G.'x!  Bishop,* 
Onward  Bates. 


18.    Brought  forward  from  1891. 
Interlocking  Signals 


'  J.  H.  Travis, 
W.  S.  Danes, 
R.  L.  Hefiin, 

.  J.  A.  Spangler. 


SIXTH  CONVENTION,  CHICAGO,  ILL.,  OCTOBEB  20,  21,  AND  22,  1896. 

1. 

_  ^ildinars  where  ' 

Stoves  are  Now  Used 


f  J.  H.  Cummin. 
Methods  of  Heating  Buildings  where  Three  or  More     1   George  W.  Hinman, 

Stoves  are  Now  Used ]   Geon^  W.  Markley, 

,  Wm.  Berry. 
2. 

{R.  M.  Peck, 
G.  W.  Turner, 
W.  M.  Noon, 
N.  W.  Thompson. 


f  Geo.  W.  Andrews, 
Roundhouse  Construction,  including  Smoke-Jacks    J  O.  J.  Travis, 
*~      " \  w.o.~     ■ 


and  Ventilators. 

4. 


]   W.  O.  Eggleston, 
\  James  T.  Carpenter. 


{James  H.  Travis, 
h.m'.hSiT' 
Walter  Bogers. 
6. 

f  Winter  G.  Berg, 
How  to  Determine  Slse  and  Capacity  of  Openings    J   Aaron  S.  Markley, 

for  Waterways. ]   Onward  Bates, 

L  A.  J.  Eelley. 
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6. 

Proteotloil  of  Bailro&d  Buildings  and  Other  Struc- 
tures from  Fire 


I 


7. 


Designs  for  Ice- Houses. 


8. 

Best  End  Construction  for  Trestles  adjoining  Em- 
bankments  

9. 


Bridge  Warnings  for  Low  Overhead  Structures. 


10. 

Stock-yards  and  Stock-sheds,  including  all  Details 
of  Construction 

11. 
Floor  System  on  Bridges,  including  Skew  Bridges... 


W.  A.  McGonagle,. 

M.  M.  Oarrey, 
I  J.  D.  Hilderbrand^ 
i  John  Foreman. 

W.  B.  Yereance, 
C.  M.  Large, 
J.  H.  MarKley, 
Geo.  W.  Ryan. 

C.  O.  Mallard, 
W.  S.  Danes, 

B.  L.  Heflin, 
A.  O.  Olney. 

W.  E.  Harwig, 
M.  A.  Martin, 

E.  H.  B.  Green, 
Joseph  Doll. 

Gtoo.  J.  Bishop, 
W.  R.  Cannon, 
O.  H.  Andrews, 
James  Brady. 

W.  G.  Guppy, 

C.  P.  Austin, 
O.  W.  Ooooh, 

F.  W.  Tanner. 


SEVENTH  CONVENTION,  DENVER,  COL.,  OCTOBER  19,  20,  AND  21,  1807. 

1. 


O.  W.  Hinman, 
Wm.  8.  Danes, 
F.  Bllers, 
E.  F.  Reynolds, 
Wm.  Carmlchael, 
C.  M.  Large. 

Walter  A.  Rogers, 
Frank  W.  Tanner, 

Cost  and  Manner  of  Putting  In  Pipe  Culverts \  j^^  KiM"^*^* 


ile-rlngs  and  Method  of  Protecting  Pileheads  in 
Driylng 


2. 


3. 


Best  Floors  for  Shops  and  Roundhouses 


4. 


B.  F.  Bond, 
O.  H.  Andrews. 

'  A.  W.  Merrick, 

C.  8.  Thompson, 
Wm.  O.  Eggleston, 
M.  F.  Oahnl, 
J.  B.  Pulien, 
James  Gilbert. 

George  W.  Andrews,. 
Wm.  O.  Bggleston, 


Roundhouse  Smoke- jacks  and  Ventilation I  R^  Howef^^*^ 


s. 


J.  T.  Carpenter, 
A.  McNab. 


C.  C.  Mallard, 
C.  S.  Thompson, 

Cattleguards  and  Wingfences \   l!  H.'wheaton' 

O.  W.  Osborne,' 
R.  L.  Heflin. 


6. 


Prevention  of  Fire  in  Railroad  Buildings. 


John  D.  Isaacs, 

Wm.  A.  McGonagle^ 

M.  Riney, 

H.  L.  Fit, 

J.  P.  Snow, 

Wm.  B.  Yearanoe. 
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7. 


Storage  of  Fuel,  Oil,  and  Other  Station  Supplies  at 
Way-stations 

8. 
Railroad  Highway  Crossing  Gates..... 

9. 

What  Repairs,  and  How  Can  they  be  Safely  Made,  to 
Metal  and  Wooden  Spans  Without  the  Use  of  False- 
work   

10. 

Oare  of  Iron  Bridges  After  Erection,  inclnding  Best 
Method  of  Protecting  Them  From  Injury  by  Salt 
Water  Drippings  from  Refrigerator  cars 

11- 
Tomtable  Constmotlon 


1 


Arthnr  Montsbeimei: 

A.  Shane, 

G.  E.  Hanss, 
J.  B.  Johnson, 
W.  Z.  Taylor, 

E.  M.  Gilchrist. 

Joseph  H.  Cummin* 
J.  B.  Sheldon, 
Wm.  E.  Harwlg, 
G.  W.  Smith, 
J.  B.  Featherston, 
W.  M.  Noon. 

F.  S.  Edlnger» 

B.  W.  Guppy, 
J.E.  Greiner, 
Jobn  D.  Isaacs, 
Walter  A.  Rogers^ 
H.  W.  Fletcher. 

J.  E.  Greiner, 
B.  W.  Guppy, 
James  Mcintyre, 
T.  M.  Strain, 
A.  J.  Kelley. 
L.  F.  Goodale. 

Onward  Bates, 
J.B.Sheldon, 

D.  K.  Colbum, 
John  Foreman, 

E.  Fisher. 
Henry  Goldmark. 


EIGHTH  CONVENTION,  RICHMOND,  YA.,  OCTOBER  18  AND  19,  1886. 

1. 


What  Is  the  Most  Economical  Method  of  Palntin^ 
Railway  Bridges  and  Buildings,  and  Best  Materia 
to  use.. 


2. 


5 


liife  of  DUTerent  Kinds  of  Timber  in  Bridges  of 
Various  Kinds,  and  Advisability  of  Protecting 
Same  from  the  Weather 

8. 

The  Best  Method  of  Constructing  and  Maintaining 
Highway  and  Farm  Crossings 


{ 


A.  Montsheimer, 

B.  F.  Pickering, 
H.  D.  ClesTeland, 
W.  A.  McGonagle. 


B.  W.  Guppy. 


J.  H.  Markley, 
W.  O.  Bggleston, 
T.  M.  Strain, 
O.  J.  TraTls. 


4. 

Best  Practical  Sanitary  Arrangement  for  Local  Sta- 
tions where  there  are  no  Water  or  Sewer  Systems. 


6. 


Best  and  Most  Economical  Plant  for  Pumping  Water     .  ^,  ^.  x»<»£.i..^ 

for  Water  Stations ]  R.  L.  Heflln, 

W.  E.  Smith. 


W.  A.  Rogers, 
J.  B.  Sheldon, 
C.  H.  Miller, 
J.  Mcintyre. 


A.  Shane, 

A.  8.  Markley, 


6. 

Necessary  and  Kind  of  Tools  for  the  Proper  Equip- 
ment of  a  Gang  of  Bridge  Men 


'  G.  J.  Bishop, 
G.  W.  Hlnman» 
M.  Riney, 
A.  Zimmerman. 
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7. 


Beat  Saow  Fence— Stationary  and  Portable 


{ 


8.   Brought  forward  from  1897. 

What  Bepairs  and  How  Can  They  Be  Safely  Made  to 
Metal  and  Wood  Spans  Without  the  Use  of  False 
Work 


A.  W.  Merlok, 
A.  E.  KiUam, 
J.  D.  Isaacs. 
*A.  H.  King. 


F.  8.  Edinger, 
J.  E.  Qrelner, 
J.  D.  Isaacs, 
W.  A.  Rogers, 
H.  W.  Fletcher. 


9.   Brought  forward  from  1897. 


Prevention  of  Fire  in  Railroad  Buildings. 


NINTH  CONVENTION,  DETROIT.  MICH.,  OCTOBER  17  AND  18,  1889. 

1.    Brought  forward  from  1898. 

{W.  8.  Danes, 
J.  M.Staten, 
W.  O.  Eggleston, 
J.  M.  CaldweU. 


3.    Brought  forward  from  1886. 

r  W.  E.  Smith, 
A.  MoNab, 

Best  Snow  Fence,  Stationary  or  Portable -{  Geo.  E.  Hanks, 

A.  W.  Merrick. 

.  W.  M.  Noon. 

8. 

Best  Method  of  Erecting  Track  Scales,  Suspended 
or  under  Track 


4. 

Is  Concrete  the  Most  Suitable  and  Economical  Mate- 
rial for  Bridge  Piers  and  A^bntments  and  Railway 
Culverts  and  Arches  ? 


{ 


H.  D.  Cleveland, 
Wm.  M.  Clark, 
C.  P.  Austin, 
J.  T.  Mcllwaine. 


W.  A.  Rogers. 


6. 

Hand  v«.  Air-riveting  Power  Used.  Actual  Cost 
Compared  with  Hand  Work  in  the  Field  for  the 
Erection  of  New  Work  and  Repairing;  also  Drill- 
ing for  Reinforcing  old  Spans 


6. 


Most  Practical  and  Cheapest  Bumper  for  Yard  Ter- 
minals  


7. 


Are  Tie  Plates  on  Bridge  Ties  a  Benefit  or  a  Detri- 
ment T 


I 


A.  B.  Manning, 
A.  Shane, 
Geo.  J  Bishop, 
O.  J.  Travis, 
F.  W.  Tanner, 
.  F.  S.  Edinger. 


B.  F.  Pickering, 
A.  A.  Page, 
W.  E.  Harwlg, 
A.  E.  KiUam. 


C.  A.  Llchty, 
A.  Montxhelmer. 
C.  W.  Vandergrlft» 
H.  W.  Fletcher, 
F.  S.  Edinger, 
J.  B.  Sheldon. 
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TBNTH  CONVENTION,  ST.  LO0I8,  MO.,  OCT.  16,  17,  AND  18,  1900. 


1. 


Methods  of  Slnkliiff  Foundations  for  Brtdfr®  Piers  In 
Depth  of  Water  Twenty  Feet  and  Under 


2. 


Passenger  Platforms  at  Way  Stations,  Best  Material 
and  Cost  of  Same 


'  G.  W.  Andrews, 
C.  C.  Mallard, 
C.  A.  Lichty, 
C.  W.  Gooch, 
C.  8.  Thompson, 

,  D.  Robertson. 


'  J.  B.  Sheldon, 
John  I.  Banks, 
N.  H.  LaFoantaln, 
L.  H.  Wheaton, 
Wm.  A.  Fort, 

.  A.  McNab. 


Slips  for  Ferry  Boats  Used  for  Transferring  Railway 
Cars 


4. 


Best  Method  of  Operating  Tnm-tables  by  Power. . . . 


5. 


AnzlUary  Coaling  Stations;  Best  Design,  Capacity, 
and  Method  of  Handling  Coal 


{ 


John  D.  Isaacs, 
H.  D.  Cleaveland, 
J.  H.  Cammin, 
Charles  Carr, 
H.  Rettinghonse, 
J.  T.  Carpenter. 


F.  E.  Schall, 
J.  B.  Greiner, 
B.  F.  Pickering, 
Onward  Bates. 


6. 


Water  Stations;   Best   Material  for  Foundations, 
Tanks,  Snbstructore, Connections,  Capacity,  etc... 


7. 

Is  it  Best  for  Railroad  Companies  to  Erect  Their 
Own  Steel  Stroctnres,  or  Let  the  Mannfa^tnrers 
Erect  ThemT ... 


8. 


The  Best  and  Most  Convenient  Ontflt  Cars  for 
Bridge  Gangs,  and  Number  of  Men  Constituting 
a  Bridge  Gang 


W.  A.  McGonagle, 
G.  W.  Smith 
E.  Fisher, 
J.  P.  Snow, 
B.  F.  Bond, 
R.  B.  Tweedy. 


'  A.  S.  Markley, 
Charles  Carr, 
<  W.  O.  Eggleston, 
A.  J.  Austin 

,  A.  Shane. 


O.  J.  Travis, 
F.  S.  Edinger, 
A.  B.  Manning, 
James  Mclntyre, 
A.  Zimmerman. 


'  A.  W.  Merrick, 

S.  S.  Millener, 

Wm.  M.  Clark, 

A.  A.  Page, 

M.  F.  Cahill, 

W.  E.  Harwig, 

L  G.  O.  Lilly. 
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ELEVENTH  CONVENTION,  ATLANTA,  GA.,  OOT.  16,  16,  AND  17,  IMl. 

1. 

W.  A.  MoOonagle, 

AuzlUary  Coaling  Stations;  Best  Desijcns.  Capacity.        S'  m^hH^^' 
and  Method  of  Handling  Coal.    Brought  forwaunl    <  f'^St^z: 
from  1900.  ^  J.  F.  snow. 


B.  F.  Bonci, 
.  B.  B.  Tweedy. 


2. 


Roof  Coverings,  First  Cost.  Life,   Efficiency,    and     f  v'n'olad 
Maintenance  Expenses  for  variona  Classes  of  Bail-    •<  rai^^tZi,* 
road  Buildings |  J:|:gj^; 


s. 


A.  B.  MarUey, 

Mail  Cranes,  First  Cost,  Efficiency  and  Maintenance  of    J  f'  Z^P^Wh  « 

various  style,  in  0»i f. j  gl^^sK' 

D.  W.  Lam. 


4. 


Best  Method  of  Protecting  Low  Overhead  Stmctnres 
Over  Tracks  from  Gases  and  Blast  of  Locomotives. 


5. 


'  G.  W.  Andrews, 
J .  8.  Lemond, 
C.  M.  Large, 
A.  H.  King, 
James  T.  Carpenter, 
E.  H.  R.  Green, 
A.  E.  Klllam. 


What  has  been  the  Expenses  in  the  Use  of  Concrete  f  S^.^{r  T^^iril^n^... 

Under  Bridge  Bedplates  and  Turn-tables  in  Place  of  I  SJ5S«  t  ni3!^« 

Pedestal  stones,  and  What  is  the  Best  Form  and  Ma-  i  t  5   vfotiriL^     '^^ 

terlal  for  Bedplates  Under  Various  Styles  of  Iron  j  ^-  McNab 

»^*<*««*' I  George  E.*  Hanks. 


6. 


T.  M.  Strain, 
I  A.W.  Merrick, 
Best  Design  and  Recent  Practice  in  Building  Railroad    j  Chas.  C.  Mallard, 
Track  Pile  Driver ;  A.  B.  Manning, 


7. 


Best  Material  and  Designs   for  Roundhouse    Pits, 
Including  Drainage  and  Rail  Fastings 


8. 


I  W.  M.Noon. 
L  W.  T.  Powell. 


'  ArthurMontsheimer, 
E.  M.  Gilchrist, 
J.  W.  Taylor, 
James  Stannard, 
Onward  Bates. 


'  W.  O.  Eggleston, 
B.  F.  Peckering, 
A.  B.  Sheldon, 


Best  Materials  for  Wearing  Surface  of  Roadway  of     , 

Highway  Bridge  Floors ]  C.P.Austin, 

Joseph  M.  Staten, 
O.  J.  Travis. 
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TWELFTH  CONVENTION,  MINNEAPOLIS,  MINN.,  OCT.  21  TO  28,  1902. 


1. 


Best  False  Work  for  Bockr  Bottom  in  Rapid  Car- 
rents  Where  PUea  Cannot  oe  Driven 


2. 


Should  Ties  of  Brldcres  be  Oained  so  as  to  Leare 
Bail  Without  Camber,  or  Should  Only  a  Portion 
of  Camber  Be  Taken  Out? « 


8. 


In  Case  One  Arm  of  an  Important  Metal  Drawbridge 
Over  a  Deep  Stream  Should  be  Wrecked.  What  Is 
the  Most  Expeditious  Way  to  Restore  Railway  and 
Water  Traffic? 


4. 


John  P.  Canty, 
H.  H.  EflTflrleston, 
O.  D.  Kiilebrew, 
F.  P.  Lloyd, 
A.  C.  Macy, 
J.  E.  Qreiner. 


R.  H.  Reid. 
Onward  Bates, 
H.  D.  Cleaveland, 
Henry  Gold  mark, 
J.  E.Johnson, 
G.  W.  McQehee. 


'  John  D.  Isaacs, 
F.  B.  Schall, 
Geo.  C.  Nuttinf , 
W.  M.  Noon, 
A.  McNab, 
Geo.  W.  Andrews. 


What'is  the  Best  Form  of  Traveler  to  Uie  in  Erect- 
ing Steel  Railway  Bridges  of  Spans  up  to  Two  •< 
Hundred  Feet? 


G.  W.  Smith, 
O.  J.  Travis, 
J.  P.  Snow, 
C.  W.  Kelley, 
Joseph  M.  Staten, 
F.  W.  Tanner. 


Cunningham. 
Powers 
Best  Method  of  Protecting  Solid  Steel   Floors  of  j  D.  W.  Lum, 

Bridges ]  Albert  G.  Keith, 

Austin, 
Schall. 


6. 


Best  Plans  for  Small  Tool  Houses,  Including  Switch 
men's  and  Car  Repairers'  Shanties,  and  Section 
Tool,  and  Hand -car  Houses 


7. 


Best  Practical  Sanitary    Arrangements  for  Small 
Stations  Where  There  Are  no   Water  or  Sewer  < 
Systems 


8. 


Best  Method  of  Making  Annual  Inspection  of  Bridges 
and  Culverts,  and  Form  of  Report  to  be  Made ^ 


f  A.  O.  Cv 
Geo.  F. 
of  J  D.  W.  L 

1  Alber 
0.  P. 

I  F.  E. 

r  J.  B.  8 
H.  E. 
"1  W.  B. 


Sheldon, 
Holmes, 
Bell, 
Geo.  Mitchell, 
Ed.  Gagnon, 
C.  R.  Walton. 


J.  H.  Markley, 
F.  J.  Leavitt, 
Geo.  J.  Patterson, 
E.  B.  Ashby, 
T.  J.  Darracott, 
A.  W.  Merrick. 


Walter  G.  Berg, 
J.  A.  Dodson, 
C.  F.  Loweth, 
Arthur  Montzheimer, 
A.  Zimmerman, 
A.  Shane. 
I.  O.  Walker. 


9. 


Water  Filters,  or  Other  Methods  of  Purifying  Water 
for  Engine  Use 


'  R.  C.  Sattley, 
J.  B.  Grelner, 
Ed.  M.  Gilchrist, 
Geo.  E.  Hanks, 
A.  B.  Manning, 

,  James  Rogers. 
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10. 


Besfi  Method  of  Storlni;  Fael  Oil,  With  AppUanoea 
for  oapplyfnsr  Locomotlyes,  Inolndin^  Plan  of 
Water  Stations,  Showing  Belatlve  Arrangements 
of  Fael  and  Water  Supply 


G.  C.  Mallard, 

J.  8.  Berry. 

Geo.  J.  Bishop, 

William  Carmlchael, 

W.M.  Clark, 

I.  W.  Evans, 

B.  Fisher. 


11. 

What  Has  Been  the  Experience  In  the  Use  of  Con-  f  Y^Mlns^r^^^"' 
Crete  Under  Bridge  Bed-plates  and  Turn-tables  In      j'  SrSi^rtVaiA 
Place  of  Pedestal  Stones,  and  What  Is  the  Best  <  ^-  ^'  r  oi^cm 
Form  and  Material  for  Bed-plates  Under  Various      Tr'-R^in 
Styles  of  Iron  Bridges I  fe.  p.  Hawkins. 


THIRTEENTH   CONVENTION,  QUEBEC,  CANADA,  OCT.  »  TO  22,  1908. 


1. 


What  Is  the  Best  Form  of  Traveler  to  Use  In  Erect- 
ing Steel  Railway  Bridges  of  Spans  up  to  200  Feet. . 


f  G.  W.  Smith, 
Moses  Burpee, 
Geo.  J.  Bishop, 
A.  O.  Cunningham, 
J.  C.  Haln, 
J.  P.  Stem. 


2. 

What  Has  Been  the  Experience  In  Use  of  Concrete  f  S'  m  oSZIt?* 
Under  Bridge  Bed  -plates  and  Turn-tables  in  Place      i '  JT '  fS.5^^ 
of  Pedestal  Stones,  and  What  is  the  Best  Form  and  <  \'  wilaSfi?     ' 
Material  for  Bed -plates  Under  Various  Styles  of      ^'  w  t  ,V«,' 
Iron  Bridges  (Continued  from  1902) J  P  Snow 


8. 


Best  Methods  of  Caring  for  Trestles  While  Being 
Filled 


A.  H.  King, 
J.  B.  Sheldon, 
H.  D.  Cleaveland, 
A.  J.  Hart, 
F.  Ingalls, 
^  J.  S.  I^mond. 


4. 


Best  Forms  of  Construction  for  Engine  Houses ^ 


A.  W.  Merrick, 
L.  H.  Wheaton. 
R.  L.  Heflln, 
C.  W.  Kelley, 
C.  C.  Mallard, 
A.  B.  Manning. 


6. 


Best  Methods  of  Filling  Ice  Houses  and  Conveying 
Ice  to  Refrigerator  Cars 


J.  T.  Carpenter, 

F.  L.  Burrell, 
John  P.  Canty, 
A.  McNab, 

C.  M.  Large, 

G.  Larson. 


6. 


Best  Methods  of  Filling  Track  Water  Tanks  Auto- 
matically ' 


E.  B.  Ashby, 
Willard  Beaham, 
C.  H.  Miller, 
Thomas  S.  Leake, 

F.  E.  Schall, 
L.  F.  Price. 
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7. 


Steam  Hammers  Versus  Drop  Hammers  for  Pile- 
drivers 


f  O.J.Travis, 

B.  H.  Reid, 
j  N.  H.  LaFoantai 
^  Frank  J.  Leavitt» 

G.  O.  Lilly, 

H.  Rettinghouse. 


8. 


Best  Form  of  Construction  for  Docks  and  Wharves. .  ^ 


John  D.  Isaacs, 
W.  A.  McGonagIe» 
Henry  Goldmark, 
O.  J.  Klump, 
R.  B.  Tweedy, 
,  Q.  F.  Powers. 


9. 

B.  J.  Sweatt, 
B.  F.  Pickering, 

Best  Record  Forms  for  Buildings,  Water  Tanks,  etc.  i  ^'o^wSker 

J*.  P.  White, ' 
William  E.  Harwig. 


10. 


Best  Freight  and  Roundhouse  Doors,  and  Fittings  •  ^  ^  d^.. 
for  the  same 1  EillQ&st. 

.  George  W.  Welker. 


John  I.  Banks, 
James  Mclntyre, 


11. 


Best  Methods  for  Preserving  Timber  and  Piles  in 
Structures 


'  Wm.  F.  Steffen, 
John  D.  Isaacs, 
Geo.  A.  Mountain. 
E.  Loughery, 
C.  C.  Witt. 

L  B.  F.  Bond. 


12. 


Best  Methods  of  Protecting  Low  Overhead  Struc- 
tures Over  Tracks  from  Gases  and  Blast  of  Loco-  ^ 
motives 
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'  B.  W.  Gnppy, 
Grosvenor  Aldrich, 
F.  F.  Lloyd, 
Robert  J.  Bruce, 
Wm.  M.  Clark,. 

.  J.  S.  Berry. 


CONSTITUTION. 


ARTICLK  I. 


NAME. 


Section  1.  This  Association  is  known  as  the  *'  Association  of  Rail- 
way Superintendents  of  Bridges  and  Buildings.'* 

ARTICLE  II. 

OBJECT. 

Section  1.  The  object  of  this  Association  shall  be  the  mutual  ad- 
vancement of  its  members,  by  the  acquirement  of  more  perfect  knowl- 
edge in  tiie  construction,  maintenance,  and  repair  of  railroad  bridges 
and  buildings,  as  well  as  all  other  matters  en ;:rus ted  to  the  care  of 
superintendents  of  bridges  and  buildings,  by  common  discussion,  inter- 
change of  iaeas,  reports,  and  investigations  of  its  members. 

ARTICLE  III." 
membership. 

Section  1«  Any  person  at  the  head  of  a  bridge  and  building  de- 
partment on  any  railroad,  or  a  division  or  subdivision,  and  to  include 
assistant  superintendent  and  general  foreman  of  any  railroad,  shall  be 
eligible  to  membership  in  this  Association  upon  application  to  the 
Secretary  and  the  payment  of  $3.00  membership  fee  and  #2 .00  for  one 
yearns  dues,  membership  to  continue  until  written  resignation  is 
received  by  the  Secretary,  unless  member  has  been  previously  expelled. 

Sec.  2.  Any  member  guilty  of  dishonorable  conduct,  or  conduct 
unbecoming  a  railroad  official  nnd  member  of  this  Association,  or  who 
shall  refuse  to  obey  the  chairman,  or  rules  of  this  Association,  may  be 
expelled  by  a  two-thirds  vote  of  the  members  present. 

Sec.  8.  Any  member  elected  a  Life  Member  of  this  Association, 
shall  have  all  of  the  privileges  of  an  active  member,  but  shall  not  be 
required  to  pay  annual  dues. 

ARTICLE  IV. 
officers. 

Section  1«  The  officers  of  this  Association  shall  be  a  president, 
four  vice-presidents,  a  secretary,  a  treasurer,  and  six  executive  mem- 
bers. The  executive  membei-s,  together  with  the  president,  secretary, 
and  treasurer,  shall  constitute  the  Executive  Committee. 

All  Past-Presidents  of  this  Association,  who  continue  to  be  members, 
shall  be  entitled  to  be  present  at  all  meetings  of  the  Executive  Com- 
mittee, of  which  meetings  they  shall  receive  due  notice,  and  be  per- 
mitted to  discuss  all  questions  coming  before  the  Executive  Com- 
mittee and  to  aid  said  committee  by  their  advice  and  counsel;  but, 
said  Past-Presidents  shall  not  have  a  right  to  vote,  nor  shall  their 
presence  be  requisite  in  order  to  constitute  a  quorum. 
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ARTICLE  V. 

DUTXXS   OF   OFFICEBS. 

SsGTKur  1.  The  duties  of  officers  shall  be  such  as  prescribed  by 
by-law8»  as  pertain  to  officers  of  like  character,  general,  or  may  be 
assigned  them  by  the  Executive  Committee. 

ARTICLE  VI. 

EXBCUTIYS  COMMITTEE* 

SscTioir  L  The  Executive  Committee  shall  exercise  a  general 
supervision  over  the  financial  and  other  interests  of  the  Association, 
assess  the  amount  of  annual  and  other  dues,  call,  prepare  for,  and  con- 
duct general  or  special  meetings,  make  all  necessary  purchases  and 
contracts  requii'ed  to  conduct  tlie  general  business  of  the  Association, 
but  shall  not  have  power  to  render  the  Association  liable  for  any  debt 
beyond  the  amount  then  in  the  treasurer's  hands  not  subject  to  other 
prior  liabilities.  All  appropriations  for  special  purposes  must  be  acted 
upon  at  a  regular  meeting  of  the  Association. 

Sec.  2.  The  Executive  Committee  shall  report  the  proceedings  of 
its  meetings,  making  such  reports  accessible  to  members;  it  shall 
publish  the  proceedings  of  all  meetings  of  the  Association,  subject  to 
the  approval  of  the  Association. 

Sec.  3.  Two  thirds  of  |;he  members  of  the  Executive  Committee 
may  call  special  meetings,  sixty  days*  notice  being  given  members  by 
mail. 

Sec.  4.  Five  members  of  the  Executive  Committee  shall  constitute 
a  quorum  lor  tUo  trSUlsactlon  of  business. 

ARTICLE  VII. 

election  of  officers  and  tenure  of  office. 

Section  1.  The  officers,  excepting  as  otherwise  provided,  shall  be 
elected  at  the  regular  meeting  of  the  Association,  held  on  third  Tues- 
day in  October  of  each  year,  and  the  election  shall  not  bo  postponed 
except  by  unanimous  consent. 

president  and  trkasurer. 

Sec.  2.  The  president  and  treasurer  shall  be  elected  by  ballot  by  a 
majority  of  votes  cast,  and  shall  hold  office  for  one  year,  or  until  suc- 
cessors are  elected. 


vice-presidents  and  executive  members. 

Sec.  8.  The  vice-presidents  shall  hold  office  for  one  year  and  execu- 
tive members  for  two  years,  four  vice-presidents,  and  three  executive 
members  to  be  elected  each  year;  provided,  however,  that  three  of 
the  executive  members  be  appointed  by  the  president  at  the  adoption 
of  this  constitution.  All  officers  herein  named  to  hold  office  until 
successors  are  chosen  at  next  annual  meeting. 

Sec.  4.  In  the  election  of  vice-presidents,  each  one  shall  be  elected 
by  a  majority  vote.  Executive  members  will  be  elected  in  the  same 
way,  all  voting  to  be  by  written  ballots. 
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SECRETARY. 

Sbc.  5.  A  secretary  shall  be  elected  by  a  majority  of  the  votes  of 
the  members  present  at  the  annual  meeting.  The  term  of  office  of  the 
secretary  shall  be  for  one  year,  unless  terminated  sooner  by  action  of 
the  Executive  Committee,  two-tliirds  of  whom  may  remove  the  secre- 
tary at  any  time.  His  compensation  sliall  be  fixed  by  a  majority  of 
the  Executive  Committee.  The  secretary  shall  also  be  secretary  of 
the  Executive  Committee. 

TREASUREIl. 

Sec.  C.  The  treasurer  shall  be  required  to  give  bond  in  an  amount 
to  be  fixed  by  the  majority  of  the  Executive  Committee. 


ARTICLE  VIII. 

COMMITTEES. 

Section  1.  At  the  first  session  of  the  annual  meeting  the  president 
shall  appoint  a  committee  of  three  members,  not  then  officers  of  the 
Association,  who  shall  send  names  of  nominees  for  officers  of  th» 
Association  for  the  ensuing  year  to  the  secretary,  before  the  election 
of  officers  is  in  order,  and  the  names  shall  be  announced  as  soon  as- 
received.  The  election  shall  not  be  held  until  the  day  after  announce- 
ment, except  by  unanimous  consent.  Nothing  in  this  section  shall  be 
construed  to  prevent  any  members  from  making  nominations. 

AUDITING    COMMITTEE. 

Sec.  2.  At  the  first  session  of  each  annual  meeting  tV.ere  shall  be 
appointed  by  the  president  an  auditing  committee  of  three  members, 
not  officers  of  the  Association,  whose  duty  it  shall  be  to  examine  the 
accounts  and  vouchers  of  the  treasurer  and  certify  as  to  the  correct- 
ness of  his  accounts.  Acceptance  of  this  committee^s  report  will  be 
regarded  as  the  discharge  of  the  committee. 

COMMITTEES  ON  8UB.JECTS  FOR  DISCUSSION. 

Sec.  3.  At  the  annual  meeting  there  shall  be  appointed  by  the 
president  a  committee,  whose  duty  it  shall  be  to  prepare  and  report 
subjects  for  discussion  and  investigation  at  the  next  annual  meeting. 
If  subjects  are  approved  by  the  Association,  the  president  shall  ap- 
point a  committee  to  report  on  them.  It  shall  be  the  duty  of  the  com- 
mittee to  receive  from  members  questions  for  discussion  during  the 
time  set  apart  for  that  purpose.  This  committee  shall  be  the  judge  of 
whether  such  questions  are  suitable  ones  for  discussion,  and  if  so,  re- 
port them  to  the  Association. 

COMMITTEES  ON  INVESTIGATION. 

Sec.  4.  When  the  committee  on  subjects  has  reported  and  the 
Association  approved  of  the  same,  the  president  shall  appoint  special 
committees  to  investigate  and  report  on  said  subjects  and  be  may 
appoint  a  s]>ecial  committee  to  investigate  and  report  on  any  subject 
which  a  majority  of  members  present  may  approve  of. 
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ARTICLE  IX. 

ANNUAL  DUSS. 

Section  1.  Every  member  shall  pay  to  the  treasurer  three  dollars 
membership  fee,  and  shall  also  pay  two  dollars  per  year  in  advance 
to  defray  the  necessary  expenses  of  the  Association.  No  member 
being  one  year  in  arrears  for  dues  will  be  entitled  to  vote  at  any  election, 
and  any  member  one  year  in  arrears  may  be  stricken  from  the  list  of 
members  at  the  discretion  of  tlie  Executive  Committee. 


ARTICLE  X. 

AMENDMENTS. 

Section  1.  This  constitution  may  be  amended  at  any  regular  meet- 
ing by  a  two-thirds  vote  of  members  present,  provided  that  a  written 
notice  of  the  proposed  amendment  has  been  given  at  least  ninety  days 
previous  to  said  regular  meeting. 


BY-LAWS. 


TIME  OF   MEETING.  ^ 

1.  The  regular  meeting  of  this  Association  shall  be  held  annuall>| 
on  the  third  Tuesday  in  October.  .  .^ 

HOUK  OF   MEETING* 

2.  The  regular  hour  of  meeting  shallbe  at  10  o'clock  a.m.   ■     ^'  • 

» 

PLACE  OF   MEETING. 

3.  The  cities  or  places  for  holding  the  annual  convention  mav  be 
proposed  at  any  regular  meeting  of  the  Association  before  the  Msal 
adjournment.  The  places  proposed  shall  be  submitted  to  a  baiUot  v6te 
of  the  members  of  the  Association,  the  city  or  place  receiving  a 
majority  of  all  the  votes  cast  to  be  declared  the  place  of  the  next 
annual  meeting;  but  if  no  place  received  a  majority  of  all  votes,  then 
the  place  receiving  the  lowest  number  of  votes  shall  be  dropped  on 
each  subsequent  ballot  until  a  place  is  chosen. 

QUORUM. 

4.  At  the  regular  meeting  of  the  Association,  fifteen  or  more  mem- 
bers shall  consutute  a  quorum. 

ORDER  OF  BUSINESS. 

5.  1st— Calling  of  roll. 

2d — Reading  minutes  of  last  meeting. 
3d — Admission  of  new  members. 


394 


4tk — ^President's  address. 

5tli — ^Reports  of  secretary  and  treasurer. 

Hth— Payment  of  annual  dnes. 

7th — ^Appointment  of  committees. 

8th — Reports  of  committees. 

9tfa— Unfinished  business. 
10th — New  business. 

11th — ^Readinfi^  and  discussion  of  questions  propounded  by  mem- 
bers. 
12th — Miscellaneous  business. 
13th— Election  of  officers. 
14th-- Adiournment. 

DITTIES  OF  OFFICERS. 

6.  It  shall  be  the  duty  of  the  president  to  call  the  meeting  to  order 
at  the  appointed  time;  to  preside  at  all  meetings;  to  announce  the 
business  before  the  Association,  and  to  decide  sAl  questions  of  order 
and  sign  all  orders  drawn  on  the  treasurer. 

7.  It  shall  be  the  duty  of  the  vice-presidents,  in  the  absence  of  the 
president,  to  preside  at  all  meetings  of  the  Association,  in  their  order 
named. 

8.  It  shall  be  the  duty  of  the  secretary  to  keep  a  correct  record  of 
proceedings  of  all  meetings  of  this  Association;  to  keep  correct  all 
accounts  between  this  Association  and  its  members;  collect  all  moneys 
due  the  Association,  and  pay  the  same  over  to  tlie  treasurer  and  take 
his  receipt  therefor,  and  to  perform  such  other  duties  as  the  Associa^ 
tion  may  reouire. 

9.  It  shall  be  the  duty  of  the  treasurer  to  receive  and  receipt  to  the 
secretary  for  all  moneys  received  from  him,  and  pay  all  oi*ders  author- 
ized by  the  Association. 

DECISIONS. 

10.  The  votes  of  a  majority  of  members  present  shall  decide  any 
question,  motion,  or  resolution  which  shall  be  brought  before  the 
Association,  unless  otherwise  provided. 

DISCUSSIONS. 

11.  All  discussions  shall  be  governed  by  Roberts'  Rules  of  Order. 


DIRECTORY    OF   MEMBERS. 


ASSOCIATION  OF  RAILWAY  SUPERINTENDENTS  OF 

BRIDGES  AND  BUILDINGS. 


OCTOBER,  1903. 


A 

Alexander,  W.  E.,  Bangor  <&  Arooatook  Railroad,  Houlton,  Me. 

Aldbich,  Gbobvenor,  N.  Y.,  N.  H.  <fe  H.  R.  R.,  Readville,  Mass. 

Amos,  Alexander,  Minn.,  St.  P.  «&  S.  Ste.  M.  Ry.,  Minneapolis,  Minn. 

Anderson,  J.  W.,  Cin.,  Hamilton  &  Dayton  Ry.,  ChilHootfae,  Ohio. 
Andrews,  Geo.  W.,  Asst.  Engr.,  M.  of  W.,  B.  &  O.  R.  R.,  care  of 
J.  B.  Dickson,  Bufrr.,  M.  of  W.,  Central  Building,  Baltimore,  Md. 

Andrews,  O.  H.,  St.  Jo.  <&  G.  I.  <&  K.  C.  Ry.,  St.  Joseph,  Mo. 

Austin,  Cyrus  P.,  Boston  <fe  Maine  R.  R.,  Medford,  Mass. 

Austin,  A.  J.,  M.,  K.  <&  T.  Ry.,  St.  Louis,  Mo. 

AsHBT,  E.  B.,  Eugr.  M.  of  W.,  L.  Y.  R.  R.,  So.  Bethlehem,  Pa. 

B 

Barrett,  John  E.,  Supt.  Track  and  B.  &  B.,  P.  &  H.  R.  Ry.,  War- 
wick, N.  Y. 

Banks,  John  I.,  N.  Y.  C.  &  H.  R.  R.  R.,  138th  St.  Station,  New  York 
City. 

Bates,  Onward,  C.  E.,  1203  Manhattan  Building,  Chicago,  111. 

Barrinoton,  Edward,'  Tierra  Blanca,  Vera  Cruz,  Mexico. 

Battet,  Charles  C,  Boston  A  Maine  R.  R.,  Springfield,  Mass. 

BsAHAN,  WiLLARD,  C.  &  N.  W.  Ry.,  Winoua,  Minn. 

Bell,  W.  £.,  Plant  System,  Thomasville,  Ga. 

Berg,  Walter  G.,  Lehigh  Valley  Ry.,  261  West  52d  St,,  New  York 
City. 
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Bekry,  J.  S..  S.  T.  S.  W.  Ry.,  Tyler,  Texas. 

Bebby,  William,  San  Antonia  &  Aransas  Pass  Ry.,  Yoakum,  Texas. 

Bishop,  George  J.,  G.  T.  Ry.,  Durand,  Mich. 

Bond,  B.  F.,  Chief  Engr.  Jacksonville  <&  St.  Louis  Ry.,  Jacksonville, 
111. 

Bbady,  Jambs,  Chicago,  Rock  Island  &  Pacific  Ry.,  Davenport,  la. 

Bbuck,  Robert  J.,  P.,  C,  C.  &  St.  L.  Ry.,  Logansport,  Ind. 

Bbown,  Ebenezer,  G.  T.  Ry.,  AUandale,  Ont. 

Bubrell,  p.  L.,  C.  &  N.  W.  Ry.,  Fremont,  Neb. 

Burpee,  Moses,  Chief  Engr.  Bangor  <&  Aroostook  R.  R.,  Uoulton, 
Me. 

Burpee,  T.  C,  Engr.  M.  of  W.,  Intercolonial  Ry.,  Moncton,  N.  B. 


Caldwell,  J.  M.,  Chicago,  Ind.  &  Louisville  R.  R.,  Lafayette,  Ind. 

Canty,  John  P.,  Fitchburg  Div.,  B.  &  M.  R.  R.,  Fitchburg,  Mass. 

Carr,  Charles,  Michigan  Central  R.  R.,  Jackson,  Mich. 

Cabmichael,  William,  1131  Van  Buren  St,  Topeka,  Kan. 

Cabpenteb,  James  T.,  St.  Louis  Div.,  Southern  Ry.,  Princeton,  Ind. 

Causey,  T.  A.,  706  2d  St.,  Ft  Scott,  Kan. 

t'LABK,  William  M.,  St  L.  Div.  Southern  Ry.,  B.  A  O.  R.  R.,  War- 
ren, Ohio. 
Cleaveland,  H.  D.,  Bessemer  &  Lake  Erie  R.  R.,  Greenville,  Pa. 

CooPEB,  A.  R.,  4th  Div.,  Plant  System,  Montgomery,  Ala. 

Cummin,  Joseph  H.,  Long  Island  R.  R.,  Jamaica,  N.  Y. 

Cunningham,  A.  O.,  Bridge  Engr.,  Wabash  R.  R.,  St  Louis,  Mo. 


Danes,  William  S.,  Eastern  Div.,  Wabash  R.  R.,  102  Ewing  St, 
Peru,  Ind. 

Dabbacott,  T.  J.,  Plant  System,  Lakeland,  Ga. 

Davis,  Chableb  Henry,  Barclay  R.  R.,  99  Cedar  St,  N.  T.  City. 

Dawley,  W.  S.,  Chief  Engr.  C.  <fe  E.  I.  Ry.,  Chicago,  111. 

Desilets,  L.  p.,  C.  G.  W.  Ry.,  Des  Moines,  la. 

Dodson,  J.  A.,  Southern  Railway,  Greensboro,  N.  C. 

DoucET,  A.  E.,  Chief  Engr.  Q.  &  L.  St  John  Ry.,  Quebec. 

Drake,  R.  M.,  Asst  Engr.,  Southern  Pacific  Ry.,  San  Francisco,  CaL 

DWYER,  Wm.  a.,  432  Pearl  St,  Buffalo,  N.  Y. 
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£ 

^DINGER,  Fred  S.,  Pacific  Systenif  Southern  Pacific  Ry.,  San  Fran- 
cisco, Cal. 

Eggleston,  William  O.,  Cincinnati  Div.  Erie  K.  K.,  Galion,  Ohio. 

Egglbston,  H.  H.,  Cent.  Ind.  Ry.,  Anderson,  Ind. 

Evans,  I.  W.,  Southern  Ry.,  Birmingham,  Ala. 

P 

Fin  I)  LEY,  A.,  G.  T.  Ry.,  Montreal,  Canada. 
Fisher,  E.,  Missouri  Pacific  Ry.,  Pacific,  Mo. 
Flint,  C.  F.,  Central  Vermont  R.  R.,  St.  Albans,  Vt. 
Fort,  William  A.,  Southern  Ry.,  Columbia,  S.  C. 

G 

<tAgnon,  £d.,  Minn.  &  St.  L.  R.  R.,  Minneapolis,  Minn. 

Oarrison,  I.,  Cliesapeake  &  Ohio  Ry.,  2200  East  Marshall  St.,  Rich- 
mond, Va. 

iiiLBERT,  James  D.,  A.,  T.  &  S.  F.  Ry.,  Topeka,  Kan 

OiLCHRiST,  Ed.  M..  K.  «&  W.  &  C.  B.  &  K.  C.  R.  R..  Centerville,  la. 

iioocii,  C.  W.,  Frisco  System,  Cape  Girardeau,  Mo. 

CrOODALE,  L.  F.,  Hannibal  &  St.  Joseph  R.  R.,  room  610,  Globe  Dem- 
ocrat Building,  St.  Louis,  Mo. 

<joLDMARK,  Henry,  Chief  Engrs.  office  C.  P.  Ry.,  Montreal,  Can. 

Green,  £.  H.  R.,  Texas  Midland  R.  R.,  Terrell,  Texas. 

Oreiner,  J.  E.,  B.  <&  O.  R.  R.,  Baltimore,  Md. 

GuiLL,  B.  A.,  Georgia  R.  R.,  Camok,  Ga. 

GuppY,  B.  W.,  Maine  Central  R.  R.,  Portland,  Me. 

GuTELius,  F.  P.,  Engr.  M.  of  W.,  C.  P.  Ry.,  Montreal,  Canada. 

H 

Hain,  J.  C,  Engr.  Perm.  Const.,  C.  M.  A  St  P.  Ry.,  Chicago,  III. 

IlALSEY,  W.  C,  C.  A  N.  W.  Ry.,  Eagle  Grove,  la. 

Hanks,  Geo.  E.,  Flint  &  Pierre  Marquette  Ry.,  East  Saginaw,  Mich. 

Habt,  a.  J.,  C,  M.  &  St.  P.  Ry.,  Minneapolis,  Minn. 

Harwig,  William  E.,  Lehigh  Valley  R.  R.,  Phillipsburg,  >".  J. 

Hawkins,  E.  P.,  M.  c^  O.  R.  R.,  Okolona,  Miss. 

Heflin,  R.  L.,  Lehigh  Valley  R.  R.,  Sayre,  Pa. 

Henson,  H.  M.,  Chesapeake  <&  Nashville  R.  R.,  Gallatin,  Tenn. 

Hill,  J.  Y.,  Memphis  Div.  Southern  Ry.,  Tuscumbia,  Ala. 
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HoLHBS,  H.  £.,  Central  Yt.  K.  R.,  New  LondoD,  Conn. 
Horning,  Hidnrt  A.,  Mich.  Cent.  E.  R.,  Niles,  Mich. 
Hull,  K.  S.,  Gulf,  Col.  &  S.  F.  Ry.,  Beaumont,  Texas. 

I 

Inoalls,  F.,  Northern  Pacific  Ry.,  Jamestown,  N.  D. 

Ingram,  Floyd,  Louisville  <&  Nashville  Railroad  Co.,  Erin,  Tenn. 

Isaacs,  John  D.,  Southern  Pacific  Co.,  San  Fi*ancisco,  Cal. 

J 

Jardine,  Hugh,  Engr.  Intercolonial  Ry.,  Moncton,  N.  B. 

Johnson,  J.  E.,  N.  Y.  C.  «fe  H.  R.  R.  R.,  Eastern  Div.,  Grand  Centi-al 
Station,  N.  Y. 

Johnson,  Phelps,  Manager  Dom.  Bridge  Co.^s  System,  Windsor 
Hotel,  Montreal. 

Jonah,  Frank  G.,  Chief  Engr.  St.  L.,  B.  &  Mex.  Ry.,  Corpus  Christi, 
Texas. 

K 

Keith,  Herbert  C,  Bridge  Engr.,  M.  C.  &  Fort  Dodge  R.  R.,  Fort 
Dodge,  la. 

Kelly,  C.  W.,  C.  &  N.  W.  Ry.,  Boone,  la. 

Killam,  a.  E.,  Intercolonial  Ry.,  Moncton,  N.  B. 

Killebrew,  O.  D.,  Res.  Engr.,  Southern  Ry,  Columbia,  S.  C. 

King,  A.  H.,  Oregon  Short  Lino  R.  R.,  Pocatello.  Idaho. 

Klump,  G.  J.,  N.  Y.  C.  &  H.  R.  R.  R.,  Rochester,  N.  Y. 

L 

LaFountain,  N.  H.,  C,  M.  &  St.  Paul  Ry.,  Marion,  la. 

Large,  C.  M.,  Erie  &  Pittsburg  Ry.,  Jamestown,  Pa. 

Larson,  G.,  C,  St.  P.,  M.  &  O.  Ry.,  Spooner,  Wis. 

f     Leake,  Thomas  S.,  111.  Cent.  R.  R.,  902  No.  1  P%i*k  Row,  Chicago, 
111. 

Leavitt,  Frank  J.,  Boston  &  Maine  R.  R.,  Sanbornvillo,  N.  H. 

Lemond,  J.  S.,  Southern  Ry.,  Atlanta,  Ga. 

Licuty,  C.  a.,  C.  &  N.  W.  Ry,  Fond  du  Lac.,  Wis. 

Lilly,  G.  O.,  111.  Cent.  R.  R.,  Carbondale,  111. 

LouGHERY,  E.,  Texas  Pacific  Ry.,  Marshall,  Texas. 

Loughnane,  George,  C.  &  N.  W.  Ry.,  Mason  City,  la. 

Llcyd,  Frederick  F.,  Western  Div.  So.  Pac.  Co.,  Oakland  Pier,  CaU 

LowETH,  C.  F.,  Engr.  A  Supt  B.  <&  B.,  C,  M.  <&  St  P.  Ry.,  Chicago^ 
111. 
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LuM,  D.  W.,  Engr.  B.  <&  B.,  Southern  Ry.,  WashlDgton,  D.  C. 
Ltdston,  Wm.  a.,  Boston  <&  Maine  R.  R.,  Salem,  Mass. 

M 

Mabkley,  Aaron  S.,  Chicago  &  Eastern  111.  R.  R.  Co.,  Danville,  III. 

Marklkt,  John  H.,  Toledo,  Peoria  A  Western  Ry.  Co.,  Peoria,  III 

Mallard,  Charles  C,  Div.  Supt.  Southern  Pacific  Ry.,  Algiers,  La. 

Mankino,  a.  B.,  M.,  K.  <fe  T.  Ry.,  Parsons,  Kan. 

Macy,  Elbert  C,  Asst.  Engr.,  C.  G.  W.  Ry.,  St.  Paul,  Minn. 

Marye,  Burton,  Southern  Ry.,  Richmond,  Ya. 

McCoRMACK,  J.  W.,  C,  St.  P.,  M.  &  O.  Ry,  Altoona,  Wis. 

McGrath,  H.  I.,  Intercolonial  Ry.,  Moncton,  N.  B. 

McIlwain,  J.  T.,  Cleveland  Terminal  Valley  R.  R.,  Akron,  O. 

McGehee,  G.  W.,  Mobile  &  Ohio  Railroad  Co.,  Okolona,  Miss. 

McGrONAOLE,  W.  A.,  Vice-Pres.,  D.  M.  &  N.  Ry.,  Duluth,  Minn. 

MoIvERs,  B.  T.,  St.  Paul  &  Duluth  Ry.  Co.,  St.  Paul,  Minn. 

McIntyre,  Jambs,  Mahoning  Div.  Erie  R.  R.,  Central  Depot,  Cleve- 
land, Ohio. 

McKenzie,  W.  B.,  Chief  Engr.,  Intercolonial  Ry.,  Moncton,  N.  B. 

McKeb,  R.  J.,  111.  Cent.  R.  R.,  Clinton,  111. 

McLean,  Neil,  C.  A  E.  Ry.,  Huntington,  Ind. 

McNab,  a.,  Pere  Marquette  R.  R.,  Holland,  Mich. 

Merrick,  A.  W.,  Chicago  &  North  Western  Ry.,  Eagle  Grove,  la. 

Miller,  C.  H.,  C,  C,  C.  &  St.  L.  Ry.,  Cleveland,  O. 

Miller,  A.  F.,  Penn.  Lines  West  of  Pitts.,  38  W.  Van  Buren  St., 
Chicago,  111. 

Mills,  R.  P..  N.  Y.  C.  &  H.  R.  R.  R..  138th  St.,  Mott  Haven,  N.  Y. 

Minster,  A.,  Bridge  Engr.,  C.  G.  W.  Ry.,  St.  Paul,  Minn. 

Mitchell,  Geo.  A.,  G.  T.  Ry.,  Toronto,  Ont. 

Montzheimer,  Arthur,  Chief  Engr.,  E.,  J.  &  £.  Ry.,  Joliet,  111. 

Morgan,  J.  W.,  Southern  Ry.,  Columbia,  S.  C. 

Morrill,  H:  P.,  C.  &  N.  W.  Ry.,  Madison,  Wis. 

Mountain,  Geo.  A.,  Chief  Engr.,  Canada  Atlantic  Ry.,  Ottawa. 

MoNSARRAT,  C.  N.,  Engr.  of  Bridges,  C.  P.  Ry.,  Montreal. 

MouNTFORT,  Albert,  Boston  &  Maine  R.  R.,  Nashua.  N.  H. 

Nrlbon,  O.  T.,  Atl.  &  W.  Pt.  &  W.  Ry.  of  Ala.,  Montgomery,  Ala. 

Newton,  J.  B.,  C.  «fe  S.  Plant  System,  Ridgeland,  S.  C. 

Noon,  W.  M.,  Duluth,  South  Shore  &  Atlantic  Ry.,  Marquette,  Mich. 
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o 

Olnet,  a.  C,  Charleston,  S.  C. 

Obborn,  Fbank  C,  Civil  Engr.,  Osborn  Building,  Cleveland,  O. 

Osgood,  Clkon  S.,  Portland  «fe  Rumford  Falls  R.  R.,  Rumford  Falls, 
Me. 

P 

Page,  Adna  A.,  Boston  &  Maine  R.  R.,  Boston,  Mass. 

Patterson,  Samuel  F.,  Boston  &  Maine  R.  R.,  Concord,  N.  H. 

Patterson,  George  J,,  Central  Vermont  R.  R.,  Waterbury,  Vt. 

Parker,  J.  F.,  Santa  Fe  Ry.,  San  Bernardino,  Cal. 

Park,  F.  L.,  C,  R.  I.  &  P.  Ry.,  Topeka,  Kan. 

Patton,  a.  E.,  G.  T.  Ry.,  Montreal. 

Penwell,  John  N.,  L.  E.  &  W.  Ry.,  Tipton,  Ind. 

Phillips,  Henry  W.,  N.  Y.,  N.  H.  &  H.  R.  R.,  So.  Braintree,  Mass. 

Pickering,  B.  F.,  Boston  <&  Maine  R.  R.,  Sanborn vi He,  N.  H. 

Pool,  J.  R.,  Choc.,  Oklahoma  <&  Gulf  R.  R.,  Little  Rock,  Ark. 

Powell,  W.  T.,  Colorado  &  Southern  R.  R.,  Denver,  Col. 

Powers,  George  F.,  C,  L.  S.  &  £.  Ry.,  South  Chicago,  111. 

Price,  L,  F.,  2d  Div.  Plant  System,  Waycross,  Ga. 

B 

Reed,  William,  Jr.,  111.  Cent.  R.  R.,  Chicago,  111. 

Reid,  R.  H.,  L.  S.  &  M.  S.  Ry.,  Cleveland,  Ohio. 

Rbttinghoube,  H.,  C.  <&  N.  W.  Ry.,  Kaukauna,  Wis. 

Reynolds,  Edward  F.,  C.  &  N.  W.  Ry.,  Antigo,  Wis. 

RiNEY,  M.,  C.  «&  N.  W.  R.  R.,  Baraboo,  Wis. 

Robertson,  Daniel,  Southern  Pacific  R.  R.,  West  Oakland,  Cal. 

Robinson,  W.  M.,  Georgia  R.  R.,  Augusta,  Ga. 

Rogers,  James,  N.  Y.,  C.  &  St.  L.  R.  R.,  Fort  Wayne,  Ind. 

Rogers,  Walter  A.,  C.  £.,  1203  Manhattan  Building,  Chicago,  III. 

RossEAu,  Julius  H.,  Southern  Ry.,  Birmingham,  Ala. 

Ross,  R.  K.,  C.  &  G.  T.  Ry.,  Ionia,  Mich. 

S 

Sattley,  R.  C,  C.  &  N.  W.  Ry.,  Chicago,  111, 

ScHiNDLER,  A.  D.,  San  Fran.  &  San  Joaquin  Valley  Ry.,  Stockton,  Cal. 

ScHALL,  Frederick  E.,  Bridge  Engr.,  Lehigh  Valley  R.  R.,  South. 
Bethlehem,  Pa.  ^ 

Schwartz,  John,  C,  St.  P.,  M.  &  O.  Ry.,  Emerson,  Neb. 
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Sbfton,  Thomas,  Intercolonial  Ry.,  Moncton^  N.  B. 

Sblio,  a.  C,  Asst  £ngr.,  Intercolonial  Ry.,  Moncton,  N.  B. 

Shake,  A.,  Toledo,  St.  L.  &  Kansas  City  R.  R.,  Frankfort,  lud. 

Sheldon,  J.  B.,  New  York,  New  Haven  <&  Hartford  R.  R.,  Provi- 
dence, R.  I. 

Shope,  D.  a.,  Santa  Fe  Pacific  R.  R.,  Wlnslow,  Ariz. 

Shobt,  M.  D.,  £.  J.  &  E.  R.  R.,  Joliet,  III. 

Smith,  Oilman  W.,  American  Bridge  Co.,  13  Monadnock  Block,  Chi- 
cago, 111. 

Smith,  W.  E.,  Chicago,  Mil.  «fe  St.  Paul  Ry.,  752  Augusta  St,  Chicago, 
111. 

Smith,  L.  D.,  Gulf,  Colorado  &  Santa  Fe  R.  R.,  Cleburne,  Texas. 

Snow,  J.  P.,  Bridge  Engineer,  B.  &  M.  R.  R.,  Boston,  Mass. 

SoissoN,  J.  L.,  22  Chatham  St.,  Norwalk,  Ohio. 

Soles,  O.  H.,  Pitts.  &  L.  E.  R.  R.,  Pittsburg,  Pa. 

Spaulding,  E.  C,  Boston  &  Maine  R.  R.,  St.  Johnsbury,  Vt. 

Stannard,  James,  Wabash  Ry.,  Moberly,  Mo. 

Stbain,  T.  M.,  Wabash  Ry.,  Springfield,  III. 

Staten,  Joseph  M.,  Chesapeake  &  Ohio  Ry.,  Richmond,  Ya. 

Steffens,  Wm.  F.,  Asst.  Engr.,  N.  Y.  C.  &  H.  R.  R.  R.,  5  Vanderbilt 
Ave.,  N.  Y.  City. 

Stern,  I.  F.,  Gen.  Bridge  Insp.,  C.  &  N.  W.  Ry,,  Chicago,  111. 

Sweatt,  B.  J.,  C.  &  N.  W.  Ry.,  Boone,  la. 

Swenson,  p.,  M.,  St.  P.  A  S.  Ste  M.  Hy.,  Minneapolis,  Minn. 

T 

Tanner,  Frank  W.,  Mo.  Pac.  Ry.,  Atchison,  Kan. 

Thorn,  J.  O.,  C,  B.  &.  Q.  Ry.,  Beardstown,  III. 

Thompson,  Henry  C,  N.  Y.  C.  &  H.  R.  R.  R.,  Weehawken,  N.  J. 

Tye,  W.  F.,  Asst.  Chief  Engr.,  C.  P.  Ry.,  Montreal. 

Tippett,  John  B.,  Peoria  <&  Pekin  Union  Ry.,  Peoria,  111. 

Travis,  O.  J.,  Colorado  &  Southern  Ry.,  Denver,  Col. 

Trippe,  H.  M.,  C.  &  N.  W.  Ry.,  Chicago.  111. 

Tucker,  M.  F.,  Central  of  Georgia  Ry.,  Americus,  Ga. 

Tweedy,  R.  B.,  Wisconsin  Central  Lines,  Milwaukee,  Wis. 

V 
Yandbbgrift,  C.  W.,  C.  &  O.  Ry.,  Huntington Div.,  Alderson,  W.  Ya. 
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W 

Waldek,  H.  a.,  C.  4&  N.  W.  Ry.,  Boone,  la. 

Walker,  I.  O.,  Asst.  Engr.,  N.  C.  &  St  L.  R.  R.,  Paducah,  Ky. 

Waoeneb,  W.  C,  111.  Cent  R.  R.,Central  City,  Ky. 

Walton,  C.  R.,  Southei-n  Ry.,  Asheville,  N»  C. 

Watson,  P.  N.,  Maine  Central  R.  R.,  5  Noble  St.,  Brunswick,  Me. 

Welker,  George  W.,  Southern  Ry.,  Alexandria,  Va. 

Whbaton,  L.  H.,  The  Coast  Railway  of  Nova  Scotia,  Yarmoutli,  X.  S. 

White,  J.  F.,  C,  H.  &  D.  Ry.,  Hamilton,  Ohio. 

White,  I.  H.,  Chief  Engineer,  H.  &  S.  W.  Ry.,  Bridgewater,  X.  S. 

Wilkinson,  John  M.,  Cin.  Northern  R.  R.,  702  N.  Washington  St, 
Van  Wert,  Ohio. 

Wilkinson,  W.  H.,  Erie  R.  R.,  Eimira,  N.  Y. 

Witt,  C.  C,  C.  &  N.  W.  Ry.,  Chicago,  111. 

Wise,  E.  F.,  111.  Central  Ry.,  Waterloo,  la. 

Woodabd,  W.  R.,  Southern  Ry.,  Asheville,  N.  C. 

Y 

Yager,  Louis,  Nor.  Pac.  Ry.,  Minneapolis,  Minn. 
Yappen,  Adolph,  C,  M.  &  St  P.  Ry.,  Milwaukee,  Wis. 
Yereance,  Wm.  B.,  South  Orange,  N.  J. 

Z 
Zimmerman,  A.,  Denver,  Col. 
ZooK,  D.  C,  Penn.  Lines  West  of  Pittsburg,  Ft  Wayne,  Ind. 


LIFE  MEMBERS. 

Crane,  Henry,  C.  &  N.  W.  Ry.,  Janesville,  Wis. 
Fletcher,  Holland  W.,  2376  California  Ave.,  Alleghany,  Pa. 
Foreman,  John,  Phil.  <&  Read.  R.  R.,  Pottstown  Pa. 
Walden,  W.  D.,  C.  &  X.  W.  Ry.,  Clinton,  la. 
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DECEASED  MEMBERS. 

DbHabs,  Jamxs,  Wheeling  &  L.  Erie  R.  R.,  Norwalk,  Ohio. 

DuNLAF,  H.,  Wabash  R.  R.,  Andrews,  Ind. 

FuLLEB,  C.  E.,  T.  H.  &  I.  R.  R.,  Terre  Haute,  Ind. 

Gbaham,  T.  B.,  Nor.  Pac.  Ry.,  Little  Falls,  Minn. 

HiNMAN,  G.  W.,  Louisville  <fe  Nashville  R.  R.,  Evansville,  Ind. 

IsADELL,  L.  S.,  O.  &  Mi  R.,  Lawrencebnrgh,  Ind. 

LovETT,  J.  W.,  Southern  Ry.,  Atlanta,  6a. 

Markley,  Abel  S.,  Pittsburg  &  Western,  Ry.  Co.,  Alleghany,  Pa. 

Mitchell,  J.  B.,  C,  C,  C.  &  St.  L.  Ry.,  Indianapolis,  Ind. 

Mitchell,  W.  B.,  N.  Y.,  P.  &  O.  R.  R.,  Gallion,  Ohio. 

Peck,  R.  M.,  Missouri  Pac.  <&  St  L.,  I.  M.  <fe  S.  Ry.,  Pacific,  Mo.  - 

Reid,  Geoboe  M.,  L.  S.  &  M.  S.  R.  R.,  Cleveland,  Ohio. 

Spaffobd,  L.  K.,  K.  City,  Foit  Scott  &  Memphis  Ry.,  Kansas  City, 
Mo. 

Thompson,  N.  W.,  P.,  F.  W.  &  C.  Ry.,  Ft.  Wayne,  Ind. 

Tozzer,  William  S.,  C.  <&  O.  R.  R.,  Cincinnati,  Ohio. 

Trautman,  J.  J.,  S.  C.  R.  R.,  Edgefield,  S.  C. 

WoRDEN,  C.  G.,  S.  F.  Pac.  R.  R.,  Wlnslow,  Ariz. 


MEMBERSHIP  AND  MILEAGE  OF  RAILWAYS   REPRE 

SENTED  IN  THE  ASSOCIATION  OF  RAILWAY 

SUPERINTENDENTS    OF    BRIDGES 

AND    BUILDINGS. 


Name  of  Road  find  Membership.  Members.    Mileage. 

Atlantic  &  West  Point  Railway  and  W.  Railway  of 

Alabama 1  225 

Nelson,  O.  T.,  Montgomery,  Ala. 

Atchison,  Topeka  &  Santa  F6  Railway 2        4,914 

Gilbert,  James  D.,  Topeka,  Kan. 
Parker,  J.  F.,  San  Bernardino,  Cal. 

Atlantic  Coast  Line  (Plant  System)  Railroad 5         4,0o.< 

Bell,  W.  E.,  Thomasville,  Ga. 
Cooper,  A.  R.,  Montgomery,  Ala. 
Darracot,  T.  J.,  Lakeland,  Ga. 
Newton,  J.  B.,  Ridgeland,  S.  C. 
Price,  L.  F.,  Waycross,  Ga. 

A.,  T.  &  S.  F.  Company,  Coast  Lines 2         1,8().> 

Shope,  D.  A.,  Winslow,  Ariz. 
Scbindler,  A.  D.,  Stockton,  Cal. 

Baltimore  &  Obio  Railroad 4         3,430 

Andrews,  George  W.,  Baltimore,  Md. 
Clark,  William  M.,  Warren,  Ohio. 
Greiner,  J.  £.,  Baltimore,  Md. 
Mcllwaine,  J.  T.,  Akron,  Ohio. 

Bangor  &  Aroostook  Railroad 2  41J? 

Alexander,  W.  £.,  Houlton,  Me. 
Burpee,  Moses,  Houlton,  Me. 

Bessemer  &  Lake  Erie  Railroad 1  220 

Cleaveland,  H.  D.,  Greenville,  Pa. 
Boston  &  Maine  Railroad 11         2,28^ 

Austin,  Cyrus  P.,  Medford,  Mass. 

Battey,  C.  C,  Springfield,  Mass. 

Canty,  John  P.,  Fitchburg,  Mass. 

Leavitt,  F.  J,,  Sanbornville,  N.  H. 

Lydston,  William  A.,  Salem,  Mass. 

Mountfort,  Albert,  Nashua,  N.  11. 

Page,  Adna  A.,  Boston,  Mass. 

Patterson,  Samuel  F.,  Concord,  N.  H. 

Pickering,  B.  F.,  Sanbornville,  N.  H. 

Snow,  J.  P.,  Boston,  Mass. 

Spaulding,  E.  C,  St.  Johnsbury,  Vt. 
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Barclay  Railroad 1 

Davis,  Charles  Henry,  New  York  City. 

Central  Indiana  Railway 1 

Eggleston,  H.  H.,  Anderson,  Ind. 


Chicago  &  Erie  Railroad 1 

McLean,  Neil,  Huntington,  Ind. 

Chicago,  Milwaukee  &  St.  Paul  Railway 6 

Hart,  A.  J.,  Minneapolis,  Minn. 
Hain,  J.  C,  Chicago,  111. 
Loweth,  C.  F.,  Chicago,  111. 
LaFountain,  N.  H.,  Marion,  la. 
Yappen,  Adolph,  Milwaukee,  Wis. 
Smith,  W.  E.,  Chicago,  111. 


Chesapeake  &  Nashville  Railroad. ... 
Henson,  H.  M.,  Gallatin,  Tenn. 


Canada  Atlantic  Railway 

Mountain,  Greorge  A.,  Ottawa,  Can. 


Chicago,  Burlington  &  Quincy  Railway 

Thorn,  J.  O.,  Beardstown,  111. 

Chicago,  Burlington  &  Kansas  City  Railway. 
Gilchrist,  Ed.  M.,  Centerville,  la. 


Choctaw,  Oklahoma  &  Gulf  Railroad 
Pool,  J.  R.,  Little  Rock,  Ark. 


Central  of  (Georgia  Railway 

Tucker,  M.  F.,  Americus,  Ga. 

Cincinnati,  Hamilton  &  Dayton  Railway 2 

White,  J.  F.,  Hamilton,  Ohio. 
Anderson,  J.  W.,  Chillicothe,  Ohio. 


Chicago,  Indiana  &  Louisville  Railroad 1 

Caldwell,  J.  M.,  Lafayette,  Ind. 

Chicago  <&  Eastern  Illinois  Railroad 2 

Dawley,  W.  S.,  Chicago,  111. 
Markley,  Aaron  S.,  Danville,  111. 

Chicago  Great  Western  Railway b 

Desiletes,  L.  P.,  Des  Moines,  la. 
Macy,  Elbert  C,  St.  Paul,  Minn. 
Minster,  A.,  St.  Paul,  Minn. 

26 


128 


269 


6,553 


48 


46S.4 


2,675 


220 


1,053 


1,845 


910 


537.11 


737.5 


1,321 
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The  Coast  Railway  of  Nova  Scotia 1 

Wbeaton,  L.  H.,  Yarmouth,  N.  S. 

Chicago  &  North  Western  Railway 21         5,759.61 

Anderson,  L.  J.,  Escanaba,  Mich. 

Beahan,  Willard,  Winona,  Minn. 

Burrell,  F.  L.,  Fremont,  Neb. 

Crane,  Henry,  Janesville,  Wis.  (life  member). 

Fletcher,  H.  W.,  Alleghany,  Pa.  (life  member). 

Kelly,  C.  W.,  Boone,  la. 

Halsey,  W.  C,  Eagle  Grove,  la. 

Lichty,  C.  A.,  Fond  du  Lac,  Wis. 

Loughnane,  George,  Mason  City,  la. 

Merrick,  A.  W.,  Eagle  Grove,  la. 

Morrill,  H.  P.,  Madison,  Wis. 

Rettinghouse,  H.,  Kaukauna,  Wis. 

Reynolds,  Edward  F.,  Antigo,  Wis. 

Riney,  M.,  Baraboo,  Wis. 

Sattley,  R.  C,  Chicago,  111. 

Stern,  I.  F.,  Chicago,  111. 

Sweatt,  B.  J.,  Mason  City,  la. 

Walden,  W.  B.,  Clinton,  la. 

Walden,  H.  A.,  Boone,  la. 

Witt,  C.  C,  Chicago,  HI. 

Trippe,  H.  M.,  Chicago,  111. 

Chicago,  Rock  Island  &  Pacific  Railway 2         5,494.7 

Brady,  James,  Davenport,  la. 
Park,  F.  L.,  Topeka,  Kan. 

Chesapeake  &  Ohio  Railway 3         1,620 

Garrison,  I.,  Richmond,  Va. 
Staten,  Joseph  M.,  Richmond,  Va. 
Vandergrift,  C.  W.,  Alderson,  W.  Va. 

Canadian  Pacific  Railway 4         8,190 

Goldmark,  Henry,  Montreal,  P.  Q. 
Gutelius,  F.  P.,  Montreal,  P.  Q. 
Monsarrat,  C.  N.,  Montreal,  P.  Q. 
Tye,  W.  F.,  Montreal,  P.  Q. 

C,  C,  C.  &  St.  L.  Railway  (Big  Four) 1         2,345 

Miller,  C.  H.,  Cleveland,  Ohio. 

Colorado  &  Southern  Railway 2 

Powell,  W.  T.,  Denver,  Col. 
Travis,  O.  J.,  Denver,  Col. 

Cincinnati  Northern  Railroad 1  245 

WilkiDSon,  John  M.,  Van  Wert,  Ohio. 
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Central  Vermont  Railroad 3  495 

Flint,  C.  F.,  St.  Albans,  Vt. 
Holmes,  H.  £.,  New  London,  Conn. 
Patterson,  George  J.,  Waterbury,  Vt. 

Duluth,  South  Shore  &  Atlantic  Railway 1  579 

Noon,  W.  M.,  Marquette,  Mich. 

Duluth,  Missabe  &  Northern  Railway 1  153 

McGonagle,  W.  A.,  Duluth,  Minn. 

Chicago,  L.  S.  &  Eastern  &  E.  J.  &  E.  Ry 3  366 

Montzheimer,  A.,  Joliet,  111. 
Powers,  George  F.,  Joliet,  111. 
Short,  M.  D.,  Joliet,  111. 

Chicago,  St.  P.,  M.  &  O.  Railway 3         1,657 

Larson,  G.  C,  Spooner,  Wis. 
McCormack,  J.  W.,  Altoona,  Wis. 
Schwartz,  John,  Emerson,  Neb. 

Erie  Railroad 3         2,154 

Eggleston,  William  O.,  Gallon,  Ohio. 
Mclntyre,  James,  Cleveland,  Ohio. 
Wilkinson,  W.  H.,  Elmira,  N.  Y. 

Erie  &  Pittsburg  Railway 1 

Large,  C.  M.,  Jamestown,  Pa. 

Flint  &  Pere  Marquette  Railway 2 

Hawks,  George  E.,  East  Saginaw,  Mich. 
McNab,  A.,  Holland,  Mich. 

Gulf,  Colorado  &  S.  Fe 1         1,128 

Smith,  L.  D.,  Cleburne,  Tex. 

Grand  Trunk  Railway  System 6         4,182 

Bishop,  George  J.,  Durand,  Mich. 
Brown,  Ebenezer,  Allandale,  Ont. 
Ross,  R.  K.,  Ionia,  Mich. 
Findley,  A.,  Montreal,  P.  Q. 
Mitchell,  George  A.,  Toronto,  Ont. 
Patton,  A.  E.,  Montreal,  P.  Q. 

Georgia  Railroad 2  324 

Guill,  B.  A.,  Camok,  Ga. 
Robinson,  W.  M.,  Augusta,  Ga. 

Halifax  &  South  Western  Railway 1 

White,  I.  H.,  Bridgewater,  N.  S. 

Hannibal  &  St.  Joseph  Railway 1  273 

Goodale,  L.  F.,  St.  Louis,  Mo. 
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Intercolonial  Railway 7         1,34S 

Burpee,  T.  C,  Moncton,  N.  B. 
Jardine,  Hugh,  Moncton,  N.  B. 
Killam,  A.  £.,  Moncton,  N.  B. 
McGrath,  H.  I.,  Moncton,  N.  B. 
McKenzie,  W.  B.,  Moncton,  N.  B. 
Sefton,  Thomas,  Moncton,  N.  B. 
Selig,  A.  C,  Moncton,  N.  B. 

Illinois  Central  Railroad 6         4,265 

Leake,  Thomas  S.,  Chicago,  111. 
Lilly,  G.  O.,  Carbondale,  111. 
McKee,  R.  J.,  Clinton,  111. 
Reed,  William,  Jr.,  Chicago,  111. 
Wagener,  W.  C,  Central  City,  Ky. 
Wise,  E.  F.,  Waterloo,  Iowa. 

Jacksonville  &  St.  Louis  Railway 1  114 

Bond,  B.  F.,  Jacksonville,  111. 

Lake  Erie  &  Western  Railroad 1  720 

Pen  well,  John  M.,  Tipton,  Ind. 

Lehigh  &  Hudson  River  Ry 1  90 

Barrett,  John  E.,  Warwick,  N.  Y. 

Lake  Shore  &  Michigan  Southern 1         1,416 

R.  H.  Reid,  Cleveland,  Ohio. 

Lehigh  Valley  Railroad 6         1,342 

Ashby,  E.  B.,  So.  Bethlehem,  Pa. 
Berg,  Walter  G.,  New  York  City. 
Harwig,  William  E.,  Phillipsburg,  N.  J. 
Heflin,  R.  L.,  Say  re.  Pa. 
Schall,  Frederick  £.,  So.  Bethlehem,  Pa. 

Long  Island  Railroad 1  393 

Cummin,  Joseph  H.,  Jamaica,  N.  Y. 

Louisville  &  Nashville  Railroad 1         3.520 

Ingram,  Floyd,  Erin,  Tenn. 

Missouri,  Kansas  &  Texas  Railway  System 2         2,460 

Austin,  A.  J.,  Sc.  Louis,  Mo. 
Manning,  A.  B.,  Parsons,  Kan. 

Mobile  «fe  Ohio  Railroad 2  870 

Hawkins,  E.  P.,  Okolona,  Miss. 
McGehee,  G.  W.,  Okolona,  Miss. 

Maine  Central  Railroad 2  824 

Guppy,  B.  W.,  Portland,  Me. 
Watson,  P.  N.,  Brunswick,  Me. 
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Michigan  Central  Railroad 2         1,662 

Carr,  Charles,  Jackson,  Mich. 
Horning,  Henry  A.,  Kiles,  Mich. 

Minneapolis,  St.  P.  &  S.  Ste.  M.  Railway 2         1,470 

Amos,  Alexander,  Minneapolis,  Minn. 
Swenson,  Peter,  Minneapolis,  Minn. 

Missouri  Pacific  Railway 2         5,826 

Fisher,  E.,  Pacific,  Mo. 

Tanner,  Frank  W.,  Atchison,  Kan. 

Mason  City  &  Ft.  Dodge  Railroad 1  133 

Keith,  Herbert  C,  Fort  Dodge,  la. 

Minneapolis  &  St.  Louis  Railroad 1  642 

Gagnon,  Ed.,  Minneapolis,  Minn. 

Nashville,  Chattanooga  &  St.  Louis  Railroad 1         1,196 

Walker,  I.  O.,  Paducah,  Ky. 

New  York,  New  Haven  &  Hartford  Railroad 3         2,038 

Aid  rich,  Grosvenor,  Readville,  Mass. 
Phillips,  Henry  W.,  So  Braintree,  Mass. 
Sheldon,  J.  B.,  Providence,  R.  L 

Gulf,  Colorado  &  Santa  Fe  Railway 1         1,128 

Hull,  K.  S.,  Beaumont,  Tex. 

New  York,  Chicago  &  St.  Louis 1  523 

Rogers,  James,  Ft.  Wayne,  Ind. 

New  York  Central  &  Hudson  River  Railroad 6         3,320 

Banks,  John  I.,  New  York  City. 
Johnson,  J.  E.,  New  York  City. 
Klump,  G.  J.,  Rochester,  N.  Y. 
Thompson,  H.  C,  Weehawken,  N.  J. 
Steffen,  William  F.,  New  York  City. 
Mills,  R.  P.,  138th  St.,  Mott  Haven,  N.  Y. 

Northern  Pacific  Railway. 3         5,036 

Ingalls,  F.,  Jamestown,  N.  D. 
Yager,  Lewis,  Minneapolis,  Minn. 
Mclvers,  B.  T.,  St.  Paul,  Minn. 

Oregon  Short  Line  Railroad 1         1,689 

King,  A.  H.,  Pocatello,  Idaho. 

Pittsburg  &  Lake  Erie  Railroad 1  180 

Soles,  G.  H.,  Pittsburg,  Pa. 

P.  &  P.  M.  Railway 1 

Tippett,  John  B.,  Peoria,  111. 
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Portland  &  Rumford  Falls  Railroad 

Osgood,  Cleon  S.,  Rumford  Falls,  Me. 

Penn.  Lines  West  of  Pittsburg 

Miller,  A.  F.,  Chicago,  111. 
Zook,  D.  C,  Ft.  Wayue,  Ind. 

Philadelphia  &  Reading  Railroad 

Foreman,  John,  Pottstown,  Pa. 

Pittsburg,  Cin.,  C.  &  St.  L.  Railway 

Bruce,  Robert  J.,  Logansport,  Ind. 

Quebec  &  Lake  St.  John  Railway 

Doucet,  A.  £.,  Quebec,  Canada. 

Southern  Railway 

Carpenter,  James  T.,  Princeton,  Ind. 
Dodson,  J.  A.,  Greensboro,  N.  C. 
Evans,  I.  W.,  Birmingham,  Ala. 
Fort,  William  A.,  Columbia,  S.  C. 
Hill,  J.  Y.,  Tuscumbia,  Ala. 
Killebrew,  O.  D.,  Columbia,  S.  C. 
Lemond,  J.  S.,  Columbia,  S.  C. 
Lum,  D.  W.,  Washington,  D.  C. 
Marye,  Burton,  Richmond,  Va. 
Morgan,  J.  W.,  Columbia,  S.  C. 
Rosseau,  Julius  H.,  Birmingham,  Ala. 
Walton,  C.  R.,  Ashville,  N.  C. 
Welker,  George  W.,  Alexandria,  Va. 
Woodard,  W.  R.,  Ashville,  N.  C. 

Southern  Pacific  Co 

Drake,  R.  M.,  San  Francisco,  Cal. 
Edinger,  F.  S.,  San  Francisco,  Cal. 
Isaacs,  John  D.,  San  Francisco,  Cal. 
Lloyd,  Frederick  F.,  Oakland  Pier,  Cal. 
Mallard,  Charles  C,  Algiers,  La. 
Robertson,  Daniel,  West  Oakland,  Cal. 

St.  Louis  Southwestern  Railway 

Berry,  J.  S.,  Tyler,  Tex. 

St.  L.,  B.  &  Mex.  Railway 

Jonah,  Frank  G.,  Corpus  Christi,  Tex. 

San  Antonio  &  Aransas  Pass  Railway 

Berry,  William,  Yoakum,  Tex. 

St.  Joseph  &  Grand  Island  Railroad 

Andrews,  O.  H.,  St.  Joseph,  Mo. 

St.  Louis  <&  San  Francisco  Railroad 

Gooch,  C.  W.,  Cape  Girardeau,  Mo. 


1 
2 


1 

1 

1 

14 
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1,468 


240 


6,741 


6         5,924 


632 


687 

312 
2,02a 


411 

Texas  Midland  Railroad 1  125 

Green,  E.  H.  R.,  Terrell,  Tex. 

Toledo,  Peoria  A  Western  Railway 1  248 

Markley,  John  H.,  Peoria,  111. 

Toledo,  St.  Louis  &  K.  C.  Railroad 1  451 

Shane,  A.,  Frankfort,  Ind. 

Texas  &  Pacific  Railroad ^ 1         1,712 

Loughery,  £.,  Marshall,  Tex. 

Wabash  Railroad 4         2,35fcJ 

Cunningham,  A.  O.,  St.  Louis,  Mo. 
Danes,  William  S.,  Peru,  Ind. 
Stannard,  James,  Moberly,  Mo. 
Strain,  T.  M.,  Springfield,  111. 

Wisconsin  Central  Lines 1  977 

Tweedy,  R.  B.,  Milwaukee,  Wis. 
Miscellaneous 13 

Total 223  141,130 
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1.  Auxiliary  coaling  stations;    best    designs,    capacity,  and 

method  of  handling  coal.    Brought  forward  from  1900. .     77-80 

2.  Roof  coverings,  first  cost,  life,  efQciency,  and  maintenance 

expenses  for  various  classes  of  railroad  buildings 80-8& 

3.  Mail  cranes,  first  cost,  efficiency,  and  maintenance  of  various 

styles  in  use 86-92 

7.  Best  material  and  designs  for  roundhouse  pits,  including 

drainage  and  rail  fastenings 92-98 

8.  Best  materials  for  wearing  surface  of  roadway  of  highway 

bridge  floors 98-9^ 

Reports  of  Committees  on  Investigation,  1902-1903. 
committee  on  subjects  for  report  and  discussion. 

1.  Best  false  work  for  rocky  bottom  in  rapid  currents  where 

piles  cannot  be  driven. 

Report  of  Committee  (John  P.  Canty,  H.  H.  Eggleston, 
O.  D.  Killebrew,  F.  F.  Lloyd,  A.  C.  Macy,  J.  E. 
Greiner) 102-123 

Discussion 124-128 

2.  Should  ties  of  bridges  be  gained  so  as  to  leave  rail  without 

camber,  or  should  only  a  portion  of  camber  be  taken 
out? 

Report  of  Committee  (R.  H.  Reid,  Onward  Bates,  H.  D. 
Cleaveland,  Henry  Goldmark,  J.  E.  Johnson,  G.  W. 
McGehee) 129-13a 

Discussion IS-l-Hl 
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2.  In  case  one  arm  of  an  important  metal  drawbridge  over  a 
deep  stream  should  be  wrecked,  what  is  the  most  expe- 
ditious way  to  restore  railway  and  water  traffic  ? 

Report  of  Committee  (John  D.  Isaacs,  F.  E.  Schall, 
George  C.  Nutting,  W.  M.  Noon,  A.  McNab,  George 
W.  Andrews) 142-148 

4.  What  is  the  best  form  of  traveler  to  use  in  erecting  steel 
railway  bridges  of  spans  up  to  200  feet  ? 

Committee  (G.  W.  Smith,  ,0.  J.  Travis,  J.  P.  Snow, 
C.  W.  Kelley,  Joseph  M.  Staten,  F.  W.  Tanner).  No 
report. 

See  letter  from  F.  S.  Edinger 36^-374 

6.  Best  method  of  protecting  solid  steel  floors  of  bridges. 

Report  of  Committee  (A.  O.  Cunningham,  George  F. 
Powers,  D.  W.  Lum,  Albert  C.  Keith,  C.  P.  Austin,     , 
F.  E.  Schall) 149-158 

Discussion 158-163 

6.  Best  plans  for  small  tool  houses,  including  switchmen's  and 

car  repairers'  shanties,  and  section,  tool,  and  Jiand-car 
houses. 

Report  of  Committee  (J.  B.  Sheldon,  H.  E.  Holmes, 
W.  E.  Bell,  George  Mitchell,  Ed.  Gagnon,  C.  R.  Wal- 
ton)   164-183 

7.  Best  practical  sanitary  arrangements  for    small    stations 

where  there  are  no  water  or  sewer  systems. 

Report  of  Committee  (J.  H.  Markley,  F.  J.  Leavitt, 
George  J.  Patterson,  E.  B.  Ash  by,  T.  J.  Darracott, 
A.  W.  Merrick) 184-189 

Discussion 189-192 

8.  Best  method  of  making  annual  inspection  of  bridges  and 

culverts,  and  form  of  report  to  be  made. 

Report  of  Committee  (Walter  G.  Berg,  J.  A.  Dodson, 
C.  F.  Lowoth,  Arthur  Montzheimer,  A.  Zimmerman, 
A.  Shane) 193-210 

Appendix  to  Committee  Report  No.  8 211-266 

Discussion 267-272 

9.  Water  filters,  or  other  methods  of  purifying  water  for  en- 

gine use. 

Report  of  Committee  (R.  C.  Sattley,  J.  E.  Greiner,  Ed. 
M.  Gilchrist,  George  E.  Hanks,  A.  B.  Manning,  James 
Rodgers,  C.  W.  Kelley) 273-336 
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10.  Best  method  of  storiDg  fuel  oil,  with  appliances  for  sup- 
plying locomotives,  including  plan  of  water  stations, 
showing  relative  arrangements  of  fuel  and  water  supply. 

Report  of  Committee  (C.  C.  Mallard,  J.  S.  Berry, 
George  J.  Bishop,  William  Carmichael,  W.  M.  Clark, 
I.  W.  Evans,  E.  Fisher) 387-365 
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"BOYER" 

AND 

"LimE  GIANT" 

THE  TOOLS 
THAT  NEVER 
DISAPPOINT 


-AN  INCIDENT- 


Om  of  the  largeil  lailiaad  s  jitemi  in  the  coantrr  delennia«d 
recently  that  ibe7  would  decide  on  one  particnlu  type  of 
Pneamatic  Tooli  and  would  oie  tbat  type  exclDtiveljr.  Tbtj 
coDciaded,  and  rightlj,  Chat  this  method  wonld  eliminMe  a 
lot  of  con^ioD. 

In  the  tests  of  the  « ■rioot  typei  of  PDenmatic  Tools  which 
followed,  the  "Borei"  and  "Little  Giant"  demoMtrated  their 
superiority  so  coaclusivelj,  as,  in  the  wordi  of  a  spectator, 
"to  make  a  comparison  impracticable."  That's  the  finish— 
of  the  incident  and  the  other  makes — but  jost  recollect  that 
when  tools  win  out  pnrel;  on  Iheir  merits,  as  in  the  above 
ioitance,  they  are  at  least  worth  investigating. 

When  you  are  in  the  market  for  Pneumatic  appliances  of 
any  character,  write  tit.     The  Tools  we  (end  will  do  the 

Wc  also  maflu&ctnre  tbe  celebrated  "Franklin" 


so  well  and  bTorably  known  tbron^nt  tbe 
mecbanlcal  world. 


Obt  Catalocne  coats  Tea  latUnc  battketli 


CHICAGO    PNEUMATIC 
TOOL    COMPANY 


Ttttstm:  . 


HANY  REASONS  WHY 

A  "Poage"  Water  Column  is  preeminently  the  best. 

Our  [902  Catalogue  will  tell  all  about  it  and  will 
l]e  ready  for  <1istribution  sonietinie  in  January.  It 
will  also  tell  about  our  Tank  Valves,  Gale  Valves, 
etc.     Seuci  for  one. 

The  John  N.  Poage  Manufacturing:  Co., 
Cincinnati,  Ohio. 


'.    aHOfS.   OCt.l/i£IN,    (I 


YARD   AND   PLATFORM 

DERRICKS. 

SUPERIOR    TO    PILLAR    CRANES; 

GREATER    RADII.    MORE 
EFFICIENT  AND  RELIABLE. 

American  Hoist  &  Derricl<  Co., 

ST.  PAUL,  MINN. 

NEW  YORK,  CHICAGO  NEW  ORLEANS. 


"American"  Hoisting  Engine 

Hoisting,  Pile  Driving;,  Bridge  Building. 

AMERICAN  HOIST  &  DERRICK  CO., 

ST.  PAUL,  MINN. 
NET  YORK.  CHICAGO.  NEW  ORLEANS. 
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TteE  American  Ship  Bcoding  Gombiny, 

SHIP  BUILDERS  AXD  CXOINEERS. 

I40  TIADOGT^ 

ii.c.wcniom.  swM.AitaAB 

GucvEUiND.  Ohio.  vot.  15,  1899. 


The  ShoTwln-vllllaaB  Oo.f 

CleTOland,  Olilo* 
MntlSBMi: 

in  yepl7  to  yofur  ln9xlzT»  vt  srs  plaasad  to  say  tuat  wo  Iibto 
used  the  8herwin-f iiilaBi  oo.  •  s  paint  «zol>i8lTolr  for  the  past  flTo 
yeare  In  all  of  our  ship  building  and  Topalr  aoxk;  taa^o  used  thoaaanda 
of  galiems  of  lt»  and  have  aivaya  found  It  aatlafaotoTy  In  ayery  re^aot* 
It  la  both  ooonoBloal  and  durable* 

With  TBsaTd  to  PoTfeot  Method  ^,  we  believe  that  your  Perfect 
Paint  Method  /s  Brown,  whloh  we  uae  for  all  oonst motion  wont,  la  not 
only  the  aoat  eeonoolealy  but  the  best  paint  on  the  aazket  for  preaerrliK 
iron  and  steel  frcn  rust* 

Youre  wary  truly, 

Tho  Aaerlean  Ship  Bld^.  Oo., 

^J*^*^   '   oen.  Mgr. 

The  Sherwin-Williams 

Perfect  Method  No.  5 

From  every  point  of  view  this  is  the  best  paint  on  the  market  for 
protecting  iron  and  steel  from  rust.     It  is  perfect. 
P.  M.  5  has  great  durability.     It  will  put  off  repainting  for  the 
longest  possible  time. 

P.  M.  5  has  exceptional  covering  capacity.     One  gallon,  as  thin- 
ned, for  use,  will  cover  1,200  square  feet  of  iron  or  steel. 
P.  M.  5  is  the  most  economical  paint  for  metal  surfaces  on  the 
market.     It  saves  money. 

Every  gallon  used  has  given  entire  satisfaction,  and  the  largest  ship  builders, 
l>ri<lge  builders,  railroads,  car  builders  and  structural  iron  makers  throughout  the 
U.  S.  and  Canada  are  using  it.     Send  for  booklet. 

Wthe  Sherwim-Wiluaus  Co..  paikt  akd  yAmsH  kakek 

Cleueljnd,  Chicago,  New  York,  Newark,  Montreal.  Boston,  Toronto,  San  Francisco, 

Kansas  City,  Los  Angeles. 


Gasoline  fi.iT  Compressor. 

SIMPLE-COMPACT— ECONOMICAL. 

Can  be  set  anywhere.  Often  placed  on  cars  and  moved  from 
point  to  point  for  Bridge  work  and  otlier  purposes  for  wliicli 
compressed  air  is  used  advantageously. 

Gasoline  Engines 

FOK   ALL   PURPOSES. 

WATER  COLUMNS.  HOTOR  CARS. 

TANKS  AND  FIXTURES.  HAND  CARS. 

STEAM  PU.TP5.  PUSH  CARS. 

COALING  !>TATI0N9.  VELOCIPtDES. 

RELIABLE  RAILWAY  SUPPLIES. 

Fairbanks.  A\orse  &  Co.. 

ChlCAGO. 

ST.  LOUIS,  •  ST.  PAUL,  OMAHA, 

CmaNNATI,  CLEVELAND,  KANSAS  CITY, 

LOUISTILLE,  INDIANAPOLIS,         DENVER, 

SAN  FRANCISCO,  PORTLAND,  Ore.,      LOS  ANGELES, 
DETROIT,  MINNEAPOLIS. 


Vlll 


Buda  Foundry  and 

Man  uf actu  ring 

Company, 


Hand  Cars^ 


MANUFACTURERS  OF 


Push  Cars^ 


Dump  Cars^ 
Ramapo  Switch  Stands^ 

Rigid  Switch  Stands^ 

Switch  Fixtures^ 
Paulus 


Automatic-Feed 


Track  Drills* 


Railway  Crossing  Gates, 


Pneumatic  and  Mechanical* 

(Bogue  &  Mills  System.) 


I^enei*al  Office  ^^  Woi>k^,  Hapvej,  III. 


Chicago  Office,     917  MONADNOCK  BLDC,    Chicago.  Illinois. 


The  Ellis  Patent  Bumping  Posts 


3 

.      g 


HKEItlMT  POal, 


11 


WILLIAMS,  WHITE  &  CO., 

MOLINE,  ILL. 

Manufacturers  and  owners  of  the 

Standard  automatic  Coal  Chute 

For  Coalliisf  Locomotives,  and  Saod  Apparatus  for  DeUverinc; 

Dry  Sand  to  Locomotives. 

Also,  Manufacturers  of  the 

Bulldozers,  Justice  Hammers,  Punches  and  Shears,  Eye  Bolt  Machines, 
Drop  Hammers,  also  Roll  Machines  for  Tapering  Standards, 

Brake  Beams,  etc« 

Superior  Graphite  Paint 


RAILWAY  BRIDGBS  AND  BUILDINGS. 

Detroit  Graphite  riFQ.  Co., 

New  York.  Boston.  Chicago. 

GEO.  McQUESTEN  &  CO., 

Southern  Pine,  Oak  Lumber  and  Timber, 

Hac][matac][  Knees. 

28  KILBY  STREET,  BOSTON,  MASS. 
Docks,  Yard,  and  Hill  at  170  Border  Street,  East  Boston,  Mass. 

C.  L.  STROBEL, 

1744-8  Monadnock  Block,  Cklcaro, 

Contracting    Engineer. 

BUILDER  OF 

Bridges,  Viaducts,  and  Structural  Iron  Worl^, 

Improved  Locomotive  Turn-tables,  and  Movable  Bridgpes. 


MO.  VALLEY  BRIDGE  AND  IRON  WORKS, 

LEAVENWORTH,  KANSAS. 


Wrought  Iron,  Steel,  Howe  Truss  and  Comblaatlon  Bridges,  Turn- 
tables, Draw  Spans,  Roof  Trusses,  Pneumatic  Piers, 
and  Sub-siructures,  Foundations,  etc. 


American  Railway  Bridges  and  Buiidings 

ConilsU  of  M»  pifci.     250  UlBilr*tl«». 

SiK.6(hy9i  inches, 
handsomtly  bound. 

Complied  b;  WALTER  G.  BERG, 
Chief  Enciaecr  Lthlfb  Ttliey  Kallw*;. 

■udinf"™aiim?H«h«ted'by7h''Al°o"B- 
liou  of  KbIIwsv  Superinteiidenls.  all  chrt- 

published  by  official  cndorsFtncnr oVVhc 


RemiUances  may  be  made  b 
order  or  regUIeiedletlei.    Addi 


B.  S.  WAS50N  &  CO.,  Publishers, 

91-93  S.  Jefferson  St.,  Chicago,  III. 


Williams  Universal  Ratcliet  Drill, 

WATERBURY  TOOL  CO., 

Waterbury,  Conn. 

IN  USE  BV  4<  RAILROADS. 


The  bandte  may  be 

moved  in  any  direction, 

^^^^  for   work   in    places 

DownwMtl  Stroke.  ^^^^^^^        where  tbe  handle  of  the 

ordinary  ratchet  would 

siruction.  But  itisalso 
alrongei  and  shorler  than  the  common  ratchet  and  has  less  than  bait  as 
much  lost  motion,  so  that  i(  ia  superior  even  tor  ordinary  work.  Only 
twelve  strong  teeth.  Four  pawls.  No  gears.  All  bearinjcs  cylindrical. 
Two  sizes.  Six  styles  with  diflerent  kinds  of  holes  la  Uke  the  drills.  For 
drilling,  reaming,  and  tapping  in  corners  and  other  awkward  positions  in 
frogs,  switches,  guard  rails,  interlocking,  columns,  drawbridges,  water 
connections.  For  drillinf;  drip  holes,  reaming  in  bridges  for  larger  rivets, 
etc.,  etc.  ExblbUed  at  tHe  Allaata  Conrentloit. 


RIEHLE 


^•i^'PECIfik  MAGHINERYM- 

1424  N.  Ninth  SIratt 

PHILADELPHIA,  PA.,  U.  S.  A. 


100,000    :Bbls. 

used  in  Railroad  and  Goverument 

CONCRETE  CONSTRUCTION, 


Prices,  tests,  etc.,  on  applicatiou. 
WAd.G    HA.I«T«Ar«FXCB>»<IE;p«TCO., 

Real  BsUte  Trust  Bldi-.  Philadelphia. 


GURNEY 

Hot  Water  Heaters,  Steam 
Boilers  and  Radiators 

are  acknowledged  by  the  leading 
architects  and  heatin);  engineers  to 
be  unsurpassed  for  efficiency,  dura- 
bility, and  economy. 

They  embody  all  the  latest  improve- 
ments and  insure  complete  salisfac- 


Send  for  Latest  Cataloffue. 

Gumey  Heater  Manufacturing  Company, 

74  Fraofclio  StrMt,  BOSTON,  MASS. 

New  York  Branch ; 
Worka,  East  Boston.  iii  Fifth  Avenue,  New  York,  N.  Y. 


11  PATTERSON-SARGENT  CO. 

CLEVELAND,  OHIO, 

Invite  correspondence  lelative  to  their 

"NOBRAC   PAINTS- 

For  Iron  and  Steel  Construction. 

They  are  a  perfect  preventive  of  corrosion,  the  best 
preservative  known,  and  are  more  economical  than 
Mineral  Paint. 

Samples  anl  full  information  furnlsbed  wben  desired. 


D.S.  WP  ENGIIIE  &  PIP  GO., 

Mauufacturers  of 

Railroad  Water  Tanks 


(Wllh  Steel  Sab-Stru 


WATER  CRANES,  ...".JirfSS. 
WIND  ENGINES, 

TANK  FIXTURES, 
PUMPS,  ETC. 


BA.XA.'VIA,    ILIUI^OIS. 


CHARLES    A.    BAILEY, 

All  l^ind^  of  ^tone  Wor\. 


Qniirlti  at  Soncook,  H.  K. 

Paving  and  Crushed  Stone  always  on  Hand  and 
furnished  at  short  notice, 

Cut  Stone  Furnisbed  at  Reasonable  Prices. 

ORDERS  PROMPTLY  FILLED. 

LONO  DISTANCE  TELEPHONE. 


Window  Screens 
and  Screen  Doors 

or  me  nade-to-Ordcr  kind. 

For  Riilroad  Depots  and  Buildings. 

vr.non.  III..  Nov.  u.  1901. 
WiLLER  Mfg.  Co.. 


Sny  m.  A.'siK  a 

«>  will  gladly  n, 


WILLER  MANUPACTORING  CO., 

Fourth  mil  Cedar  KM.,  MILWAUKEE.  WIS. 


ATLAS  ''°''^''^'"' 


CEMENT 


Is  the  Standard  American  Brand 


30  Broad  Street  (Send  for  Pamphiet)   New  York 


COHTRkCTOKS'AHT)  RA\UWi\  S\imA^5, 

"W\RE  RO?E,  K*■H\V.^  BpPt,  TACKLE  BVJ3CV.S, 

HA.HO  POWERS  AHDV<0\SnH&EUGmE5. 

EVERYTMmOi    HtCtS5^RY  TO  KAKE  THE  HEAVIEST    UFTS 

CARRIED  \N  STOC'V^  . 
2-V-  2.6  ^A.RK£T  <^T. (VJICA60. 


B"  or  ... 

P»IB>I«S, 
:BiVOO.^OE;,   and 

VSE 

CROSS  PATENT 

Horizontal  Folding  Doors 


USED  BY  UP-TODATE  ENQINEERSand  ARCHITECTS. 

They  Don't  Wear  Out. 

Easiest  and  Quickest  Handled. 

Take  No  Floor  Space. 

Take  Small  Height  over  Opening. 

Are  Hard  to  get  Out  of  Order 

and  Easily  Repaired. 
Have  Hinges  or  Rollers  at  all  Wearing  Points. 

FOR  PARTICULARS  WRITE 

Qeorse  K^.  Oole,  AX.  15., 

JVlanager  Eastern  Territory, 
367  Broadway,  NEW  YORK  CITY. 


TIFFT  PARK  FREIGHT  ?IER.    LEHIGH  VALLEY  R.  R. 

•4  DMn.  W.  G.  BEB6,  Cklct  Zirlnecr. 

Complete  Installations 

At  ONE  or  MORE  freight  piers  or  sheds  on  the  following  roads : 

•Pennsylvania.  Lehigh  Valley. 

Rock  Island.  'D.,  L.  &  W.  R.  R. 

•C,  M.  &  St.  P.  'Chicago  &  Alton. 
'Chicago  Terminal.       Met.  Exp.  Co.,  N.  T.  City. 

A  total  of  443  Doors  with  the  above  eight  roads.  Numerous 
Mercantile  and  Fire-ptoofiiig  Installations.  Those  marked  ■  have 
two  or  more  houses  installed.     Duplicate  Orders  indicate  Merit. 

Manufactured  by 

Variety  Manufacturing  Co., 

54  North  Clinton  Street, 

Chicago,  III. 
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THE  RAILWAY  AND  ENGINEERING  REVIEW. 

ESTABLISHCD    1868. 

WiLLARD  A.  Smith,  President  and  Mauager.        W.  M.  Camp,  Editor. 
Pablisbed  Mvery  Saturday.  Richly  lilasirated. 

SUBSCRIPTION  PRICE,  $4.00  PER  YEAR, 

Address, 


f. 


CHICAGO. 

Published  Every  Friday.  $4.00  Per  Year. 

Indispensable  to  any  man  in  the  railway  service. 

ENGINEERING     NEWS. 

ESTABLISHED    1874. 
PUBLISHED  EVERY  THURSDAY.  PRICE,  $6.00  PER  YEAR. 

Sample  copy  free  on  request. 

THE  ENQINEERINQ  NEWS  PUBLISHING  CO., 

220  Broadway,  NEW  YORK. 

Among  railroad  officers  the  circulation  of  the 

RAILROAD    GAZETTE 

is  greater  than  the  combined  circulation  of  all  other 
railroad  papers.  Its  publications  include  most  of  the 
valuable  books  treating  of  rolling  stock,  permanent  way, 
and  railroad  operation.  A  catalogue  is  sent  on  applica* 
tion  to  the  office  at  32  Park  Place,  New  York. 


CmiEY'llEBOOHIII! 


Especially  adapted  to  Railroad  Bnildlnga. 


The  Philip  Carey  rifg.  Co., 

GENERAL  OFFICE  AND  FACTORIES. 

L.OOICI.<A.ND,  -  OHIO. 

BRANCHES  AND  DISTRIBUTING  POINTS: 


iM  Liberty  St. 
164  Federal  St. 
(.  &  Truat  fildg. 


150s  M.in  SI 


i»B  PariuDi  St. 

406  Cai 

lo..  us  Seals  Bldg. 

HMChalifouxBldg. 
.    nth  &  Blake  SlB 


KALTENBACH  &  GRIESS. 

ENGINEERS. 

Ci.BvKi.ANa.  Ohio.     -     -     U.  S,  A. 

High  Class  Equipment  for  Railorads. 


STANDARD    RAILROAD     LOCOMOTIVE    PILE-DRIVERS 

Used  by  L.  s.  a  m.  s.  R.  R.  Co..  Canadian  Pacific  R.  R.,  and  oin«rs. 

BRIDGE  AND  GANTRY  CRANES. 

WRECKING  AND  LOCOMOTIVE  CRANES. 
ALL  TYPES  COALING  PLANTS. 

TRANSFER  AND  TURN-TABLES. 
smND  us  s^eciFicATioNS  OF  Youm  meaumEMmNTS. 


T 


BE  IMTEBSTBTE  EII61IIEEB1II6  CO., 


KALTENBACH  &  GRIESS 
Conniltiiig  aad  Gmtnctin£  Engtocen. 

Heavy  Plate  Girder  and  Bridge  Woflc, 
Steei  Buiiding  Construction. 


EXPERTS  ON  SHOP  DESIGN, 
CONSTRUCTION  AND  EQUIPMENT. 

WORKS:  MAIN  OFFICB: 

BEDFORD.  OHIO.  CLEVELAND.  OHIO. 

SKETCH  NO.  966. 
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Notes  on  Track. 

BY  V.  M.  CAMP,  M.  AM.  SOC  C  R, 
Editor  Railway  and  Engineering  Review. 

An  Exhaustive  Treatment  of  Track  G)nstruc- 
tion  and  Maintenance  from  a  Prac- 
tical Standpoint. 


One  Thousand  6x9  Pages  and  612  lUustrations. 

In  13  Chapters,  as  follows: 


I.  Track  Foundation.    V.  Curves.  IX.  Track  Tools. 

II.  Track  Materials.     VI.  Switchingr  Arrangements  X.  Work  Trains. 

and  Appliances.  XI.   Miscellaneous. 

VII.  Track  Maintenance.         XII.  Organization. 

VIII.  Double-tracking. 


III.  Track  I^aying. 

IV.  Ballasting. 


With  Supplementary  Notes  and  Tables. 


The  book  covers  in  much  detail  and  with  numerous  illustrations 
many  subjects  identified  with  the  Bridge  and  Buildings  Department 
of  a  railroad,  such  as  culverts,  highway  crossings,  turn-table  and 
drawbtidge  joints,  tool  houses,  section  houses,  boarding  trains, 
wrecking  outfits  and  wrecking  w^ork,  fence,  cattle-guards,  bridge 
floors,  bridge  end  construction,  snow  fence,  snow  sheds,  bumping 
posts,  sign  boards,  repairs  at  washouts,  track  elevation  and  depres- 
sion, track  tanks,  ash  pits,  railway  gates,  and  track  in  tunnels. 

Close  attention  has  been  paid  to  costs  and  other  data  of  track  work, 
and  particularly  to  modem  labor-saving  machinery  in  track  service. 
The  book  covers  broadly  a  large  variety  of  allied  subjects  closely 
connected  with  road-bed  and  track  construction,  and  maintenance  of 
the  same,  such  as  yard  layouts  and  switching  movements,  inter- 
locking switches  and  signals,  automatic  electric  block  signals  and 
track  circuits,  principles  of  rail  design,  handling  ballast  and  filling 
material,  steam  shovel  work,  fighting  snow,  tie  preservation,  metal 
and  concrete  ties,  tree  planting  for  tie  cultivation,  capacity  ol  single 
track,  etc. 

Price  $3.00  Per  Copy,  Postage  Paid. 

To  foreign  countries,  except  Canada  and  Mexico,  in  two  volumes 
(because  of  overweight),  $3.50.    Write  for  full  table  of  contents. 


W*  M.  CAMP,  Publisher, 

Atibam  Park,  Chicosfo,  UL 


Universal 
Portland  Cement 


A  STANDARD  PORTLAND  FOR  UNIVERSAL  USE. 


Cement  Department 

niinois  Steel  Company, 

1060  The  Rookery,  Chicago,  III. 


TDHNBDCKLES 

.  .  AND  .  . 

HDTii 


Adopted  ■■  sUDdnrd  bf 


Cleveland  City  Forge  &  Iron  Co., ' 


The   Patterson-Sargent  Co., 

CLEVELAND,  OHIO, 

Invite  carrespondence  relative  lo  their 
rOK  aOK  ARD  STEEL  cohstkuctiok. 


Samples  and  full  infonnatlon  fnrnlstaed  when  desired. 
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Highway  Bridges  ond  Viaducts^ 
Water  Towers,  Signal  Bridges^ 

Structural  Iron  Woirk, 

Concrete-Steel  Coal  Storage  Bins, 

Special  Steel  Work. 

THE  VAN  DORN  IRON 
WORKS  CO., 

CLEVELAND,  OHIO. 

Stairs.  Railings.  Flag  Poles. 

THE  TRENTON  IRON  COMPANY 

Works  and  Omce:  TRMNTON,  NEWJBRSMY 

New  York  OiBce :   COOPER,  HEWITT  Se  CO.,  17  BnrUng  Slip 

MannfRotnrera  of  Iron  and  Steel 

WIRB  and   WIRB  ROPB 
Patent   Wire  Rope  Tramways  and  Cableways 

We  carry  a  fall  line  of  Wire  Rope  and  Fittinga  in  Chicago 

CHICAGO  OFFICE:  1114  Monadnack  Block 
jar.  N.  BhMBR,  Manager 

GEO.    p.  NICHOLS  &  BRO., 

MONADNOCK  BLDQ.,  CHICAGO. 

Electric  Transfer  Tables. 

Electric  Turn-table  Attach ments. 
Electric  Drawbridge  Machinery. 


k. 
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Cbe  Raflway  ana  Endineerind  Review* 

ESTABLISHED  1888. 
WILLARD  A*.  Smith,  President  and  Manager.       W.  M.  Camp,  Editor. 

Pabliabed  JSrery  Stttarday,  Bichly  niaatrated. 

SUBSCRIPTION  PRICE,  $4-00  PBR  YBAR. 

ADDRESS, 

iS05     aVrfT  tLXT^JL'SV.SJlfr    BT7TXiSZ2TGh,  C^XCSLO-O. 


f 


CHICAGO. 
Published  Svery  Friday,  $4.00  Per  Year^ 

Indispensable  to  any  man  in  the  railway  service. 

ENGINEERING    NEW5. 

ESTABLISHED    1874. 
PUBLISHED  EVERY  THURSDAY.  PRICE,  $6.00  PER  YEAR. 

Sample  copy  free  on  request. 

THE  ENQINEERINQ  NEWS  PUBLISHING  CO., 

no  Broadway.  NEW  YORK. 

Among  railroad  officers  the  circulation  of  the 

RAILROAD    GAZETTE 

is  greater  than  the  combined  circulation  of  all  other 
railroad  papers.  Its  publications  include  most  of  the 
valuable  books  treating  of  rolling  stock,  permanent  way^ 
and  railroad  operation.  A  catalogue  is  sent  on  applica- 
tion to  the  office  at  32  Park  Place,  New  York. 
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ROADMASTER    AND     FOREMAN, 

A  monthly  journal  devoted  exclusively  to 

MAINTENANCE    OF    WAY. 

PRICE,  $1.00  PER  YEAR. 

Address,   jESoGLdmeLOi'teir    ckTK€X    I^oiros^cm^rm* 

91  and  93  Jefiferson  St.,  Chicago,  Ii«i«. 

THE    AMERICAN  ENGINEER    TESTS 

.  .  .  ON  .  .  • 

LOCOMOTIVE    DRAFT     APPLIANCES 

By  PROF.  GOSS,  at  Ptscdtie  Unhrersity. 

Endorsed  by  all  the  principal  railroads.    Will  continue  over  a  year  in 

AMERICAN  ENGINEER  AND  RAILROAD  JOURNAL. 

$3.00  A  TEAR.  140  VaiMa  St.,  >ew  Tork. 


The  Engineering  RECORD  X^uL^r "'""*: 

Gives  special  prominence  to  the  Design  aod  Coostniction  of  Bridges, 
tuiUlings  and  WaUr  5upply  Systems. 

Published   Every  Saturday  at  100  William  Street,  New  York. 
Subscription;  $5.00  In  the  United  States,  Canada  snd  Mexico;  $«  00 elsewhere .    Sample  copy  mailed  free. 


THE    RKILROHD    DIGEST. 

The  Busy  Railroad  Man's  Masfazinct 

Is  the  most  satisfactory  compendium  of  matters  of  interest 
to  railroad  men. 


Px*loe«   Orme   13oll^i* 


RAILROAD  DIGEST,     -      -      132  Nassau  St.,  New  Tork. 


HEATERS^ND 

RA.DIA.TORS 

HOT  WATER  OR  STEAM 

BESTmECOHOMY'EfflCIENCY-DIIUBIUTY 


•KND  FOR  L*TMT  0<T»t.OOUK 

eURNEV  HEATER  MAHUFJUmifllHG  CO. 


TABLES  or   SAFE  LOADS 

FOR  WOODE/N  BEA^VS  AND  COLUMNS* 

Showing  safe  loads,  deflections,  etc.,  based  on  allowable 
working  unit  stresses,  recommended  by  "  Committee  on 
Strength  of  Bridge  and  Trestle  Timbers,"  of  the  Associa- 
tion of  Railway  Superintendents  of  Bridges  and  Buildings, 
October,   1895. 

COMPUTED    BY 

EDGAR  KIDWELL,  M.  E.,  Ph.  D.,  anl  CARLTON  F.  MOORE,  E.  M. 


The  Engineering  News  Publishing  Company, 

320  Broadvaj,  NEW  YORK. 
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Ewmford^. 


PiUitiwg 

Company 

4  Bridge  8t., 

Concord,  n,  h. 


i  Primers 

9 

I    €iidraver$ 
Binders 


€lectroiyper$ 


H 


gi<i^«iivR«fiTif«iif^<Nii<viiniiniii«ii«K 


WE  PRINT 


*♦« 


Our  fadfities  for  priAting  any  descr^tioa  of  work  from  an 
auction  bifl  to  a  town  history  are  uncxccltod  by  any  crtabfah- 
ment  In  New  Rngland. 

WE  ENGRAVE.^ 

"^e  have  tfie  only  ^oto-engravlnc:  plant  In  New  Hampthire, 
and  can  furnish  promptly  half-tone  and  Une  cuts  In  any  style 


WE  ELECTROTYPE 


**• 


Our  electrotype  foundry^an  Indispensable  adfunct  to  a  printing 
plants  Is  the  only  one  In  the  state,  and  Is  amply  equipped  to  do 
flrst-dass  work'at  short  notice* 

WE  BIND... 

Our  bindery  has  every  facility  for  nreaitfng  work  expedi- 
tiously, and  knows  no  superior  In  its  special  line  ol  pndfict* 

WE  WANT  YOUR  WORK... 

Rstlmafrs  and  sampfeai  fumlihed  on  appOcotion* 

RuMFORD  Printing  Company, 


Grand  Trunk  Railway  System 


GRAHD  TRUNK  RAILWAY  SYSTEM  STARDARD  TRAIH. 

The  longol  double  tracked  railway  under  one  manigemenL 

Koad-bea  and  equlpmeni  unexcelled  io  America, 

The  aumnier  reaoct  distrlcU  embraced  iu  tbe  "Ulgblanda  of  OnUrio"  and 
tapped  by  the  Grand  Trunk  are  the  niOBt  BttraclTve  on  the  Nortb  American 
Coulinenl,  and  include  the  "  Muakoka  Lakei,"  "Lake  of  Bays."  "jo.ooo 
Ulanda  of  the  Georgian  Bay,"  and  -Ijike  NiplaaloK  and  the  French  River" 

Tbe  Grand  Trunk  laane  a  aeriea  of  illustrated  descriptive  publication*  dealioE 
wjlh  "Pishlue  BPd  Hunllng"  and  Ibe  many  pleaaure  grounda  thai  are 
reached  by  Iti  linei.    Theae  are  aent  free  upon  application. 

CHAS.  M.  BATS,  W.  E.  DAVIS,  G.  T.  BELL, 

Sbcokii  ViCE-PuBBiDBrrr  Pabbrnqbr  Tkaffic  Gbrbkal  PASsanaBK 

4HD  GESEKAL  UAHAOES.  MAHAGEB.  AND  TiCIET    AOBNT. 

MONTREAL.  MONTREAL.  MONTREAL. 

GEO.  W.  VAUX,  H.  G.  ELUOTT, 


CHICAQO. 


MONTREAL. 


D  Tkt.  act. 


American  Railway  Bridges  and  Buildings 

CouiiU  of  wo  f«ccs       3M  lUwtratlraa 


and  inforniBtiou  gsthered  bv  the  Ansocia- 

fulTy  compiled,  revised,  and  edited,  and 
published  by  ofBciBi  eudortemeut  of  the 

plBnj'from  nearly  "u'oAhe'lead"^  ti"u 

all  of  special  inlereil. 

Price,  prepaid  In  any  addTMS  ff ■)   CA 

in  United  SUtea  or  Canada,      9^.3U. 

ice»  may  be  made  by  cheek,  bank  dtafl,  eapreii  or  money 
eglstered  letter.    Address 

9I-9J  5.  Jcllerson  St..  Chicago,  III. 

er  through  bookstores  generBlly. 
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Intercolonial  Railway 

When  planmns:  your  Summer  outins: 
sr  INCLUDE  sr 

CANADA'5   FAMOUS  TRAIN 

IT  THE  IT 

**  MARITIME  EXPRESS," 

IT  BETWEEN  IT 

MONTREAL,     QUEBEQ    ST*    JOHN,     HALIFAX, 

AND   THE  SYDNEYS, 

traversins:  the  most  varied  and  inviting:  tourist 

country  on  the  Gmtinent 


THE  ROUTE  TO  FAMOUS  FISHING  AND  HUNTING 

GROUNDS  OF  CANADA. 


Write  for  free  copies  of  {ollowine  publications: — 

INTERCOLONIAL  "FISHING  AND  HUNTING ** 
INTERCOLONIAL  "SALMON  FISHING'' 

Via  tbe  INTERCOLONIAL  for  "A  WEEK  IN  THE  WOODS" 
INTERCOLONIAL  "TOURS  TO  SUMMER  HAUNTS" 
INTERCOLONUL  "MARFTIME  EXPRESS" 

«r  TO  «r 

General    Passenger    Department, 

MONCTON,  N.  B. 


^I^osr,    ,^ 
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